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One of many reasons why ALLIS-CHALMERS MOTORS 
operate dependably for 


POWER PLANTS 


ur = 
——— 


a ‘ 


||| 


” 
Motor Bearing 
e wi q a”’ 
is extra seaie 
& 
ae 8 t be wen * motors driving boiler feed pumps. 


Allis-Chalmers 1750-hp weather-protected 


V wed " ri ery al “ but it is in Accessible, Too! 
this high speec s-Chalmers motor. . . 
os high speed Aliis-Chalmers motor Many man-hours in maintenance are saved 
Just in © the pate oil or necsang — because the motor can be inspected and main- 
33 , y , enc re y ° , ‘ ° . 
pass out of the bearing enclosure through tained without opening or disturbing the bear- 
the regular seals it can never reach the ; : ; 
ing itself. It is only necessary to remove the 
motor interior. Instead, it enters an an half of th lit i hi ld 
nular chamber at the rear of the bearing ae Sea — s the split end shield. 
housing. Pressurized air from the motor For details on these and other features of 
: ‘ . we y 7 ‘ 
fan region is introduced into this pressure Allis-Chalmers motors, call your nearby A-C 
chamber and is vented to atmosphere office or write Allis-Chalmers, Power Equip- 
Positive protection is provided. ment Division, Milwaukee 1, Wisconsin. 





Contents 


AUGUST 1957 


Recent Developments in Nuclear Instrumentation R. S, Stone 
Vol. 76, No. 8 = ; 
Some of the newer developments in the field of nuclear instrumentation at General 


Electric’s Knolls Atomic Power Laboratory are discussed 


Information Theory Impact on Modern Communications—Part 1 Pierre Mertz 


First of a two-part article on the impact of information theory on the development 


Published monthly by of modern communications systems 
American Institute 
of Electrical Engineers Minitrack System Design Criteria J.T. Mengel 


Design criteria and operating principles of the radio phase-comparison angle-track 
ing system known as Minitrack 


The Values and the Danger of Codes P. S. Heath 
It is the responsibility of the engineering profession to establish codes which foster 


the development of high ethical convictions 


Electrical Controls as Applied to Process Instrumentation A. D. Entwistle 
The use of electronic controls for process variables usually results in higher pro 


duction rates as well as higher quality at lower costs 


Harold H. Beverage 1956 Lamme Medalist 
History of the Medal C. W. Franklin 
Career of the Medalist E. W. Engstrom 
Co-operation in International Radio Communication H. H. Beverage 


Revised American Standard for Lightning Arresters H. R. Stewart 
Revised Standard for lightning arresters for a-c power circuits from 120-volt 
through 230-kv circuits 


A 2'/,-Year Demand Growth Cycle C, R. Chapman 
Studies of demand growth curves show the presence of distinct 2\4-year cycles, 


a fact which will aid in the determination of future peaks 


Early Electrical Machines—Part |V Bern Dibner 
Fourth article in a series on the pioneering investigations into electrical science trom 


THE COVER: One 50-ton section the 17th through 19th Centuries 

of a three-section waterwheel 

generator stator for Snake 

River's Idaho Hells Canyon CONTENTS CONTINUED 

Dam being loaded on flatcar 

Story appears on page 756 
ELECTRICAL ENGINEERING Copyright 1957 by the American Institute of Electrical Engineers; printed ie 
the United States of America ndexed annua t the AIEE weekly and annually by Engineering Index, and 
monthly by Industrial Arts Index; abstracted monthly by Sectence Abstracts (London). Address changes must be 
received at AIEE headquarters, 33 West 39th Street, New York 18, N.Y., by the first of the month to be effective 
with the succeeding issue. Copies undelivered because of incorrect address cannot be replaced without charge. 





NModernize 


Installing a 2 
expre 


chusett Light 


mile, self-supporting aerial 13.8kv 
feeder for the Town of Shrew bury Massa 
Department's unit sub-station. The 


cable—three single-conductor, 4/0 Keystone (butyl! 


base rubber)-insulated, 


\ 


copperweld me 


hielded cables bound to a 


enger 


Contractor: The Theodore D. Bross Line Construction Company 


with Okonite 


self-supporting aerial cable... 


The Town of Shrewsbury Light 
Department did just this when 
they recently installed a 13.8kv 
expre feeder. They chose an 
Okonite self-supporting aerial 
cable because the¥Y wanted a su- 
perior installation that would 
practically eliminate tree trim- 
ming cost .. be more reliable in 
storms (operate even with poles 
down) . reduce pole congestion 

assure fewer interruptions or 
.. have a moderate cost 
voltage 


outages . 
provide improved 


regulation because of lower re- 
actance... and be more econom- 
ical to operate and maintain than 
equivalent open wire lines. 

In choosing Keystone (butyl- 
base rubber)-insulated cables for 
this important feeder, Shrewsbury 
Light Department was also bank- 
ing on high voltage cable with a 
record for long and dependable 
service high resistance to 
ozone and corona cutting 
ability to take sharp bends 
stable operation at copper con- 


ductor temperatures as high as 
85C at 15kv . excellent resis- 
tance to moisture and extremes of 
temperatures. 

For the complete story on Key- 
stone-insulated cables; contact 
your Okonite representative .. . 
or write for Bulletin £¢-463 where 
the results of field service and tests 
are reported with graphs and 
charts together with 36 pages of 
technical data. 

The Okonite Company, Passaic, 
New Jersey. 


v 
A) 
HN where there’s electrical power . . . there’s OKONITE CAB LE 


For more information circle 1 on reader service card. 


















Contents Continued Li ee 


Technical Paper Digests 






An Instrument for Measuring Thermal Neutron Flux 
C.V. Weaver, C. K. Smith, J]. W. Chastain 665 





















A Technique for Reactor Flux Profile Measurements A. FE. Klickman, F. R. DeFaleo 677 
Solid-State Neutron-Flux Measuring System 

y Charles S. Rich T. S. Gray, W. M. Grim, Jr., F. S. Replogle, R.H. Spencer 678 
Editor and Manager Safety Circuit Development at Brookhaven 


of Publications 


J. E. Binns, W. Lones, D. G. Pitcher, M. Melice 685 
A i t d ; ais 
G. C. Baxter Rowe Resistance Temperature Detector for Reactors F.R. Sia 692 


Associate Editor 


Editorial Assistants Departments 

Institute Activities 693 
A. M. Fallert Outstanding Program Planned for AIEE Pacific General Meeting 693 

E. Reichman Pacific General Meeting, Pasco, Wash., August 28-30, 1957, Tentative 
Technical Program 695 
V. S. Tavitian Future AIEE Meetings 697 
Celebration of 250 Years of Technical Schools in Prague 698 
S. Walters 1957 AIEE Fall General Meeting Will Be Held in Chicago, October 7-11 698 
1957 Winners of Sperry Award Announced 699 
R. E. Whitlock Textile Industry Conference Will Be Held in Raleigh, WN. C. 701 
Lamme Medal Nominations for 1957 Due December | 703 
Conference Papers Open for Discussion 706 
Committee Activities 707 
AIEE Personalities 707 
Obituaries 709 
Membership 710 
Report of the Board of Directors 711 













Of Current Interest 749 


















Operation Deep Freeze Under Way in Antarctica for the IGY 749 

Roadway Lighting Facility Is Unveiled 750 

s&s Lopes Future Meetings of Other Societies 751 

Central Advertising Recordings Brief Pilots of Foreign Flag Carriers 752 

—_— Crystalline Material Harder than Ceramics or Metals 755 

J. S. Holzer Generator for Idaho Hells Canyon 756 

Eastern Advertising A Simple Transistor Beta Tester 759 

ene Letters to the Editor 760 

A. E. Del Gado New Books 761 

Mid-West Advertising Technical Literature 762 

1604 Shine On, Industrial Notes 1BA 

Tel University 4.5353 New Products 24h 

Trade Literature 62A 

T. P. Galavan Index to Advertisers 9BA 
A. O. Dillenbeck, Jr. 

West Coast Adv. Office Statements and opinions given in articles appearing in ELECTRICAL ENGINEERING 

266 —_ a i are expressions of contributors, for which the Institute assumes no responsibility 

Tel DUkirk “s-9901 Correspondence is invited on controversial matters. Published monthly by the 

M. R. Rodgers AMERICAN INSTITUTE OF ELECTRICAL ENCINEERS 
Advertising Production 

Manager Founded 1884 
Headquarters, 10th floor ° Editorial Offices, 6th floor 


33 West 39th Street, New York 18, N. Y. 





W. J. BARRETT, President N. S. HIBSHMAN, Secretary 











PUBLICATIONS DEPARTMENT: L. BR. Caty, Chairman H. N. Muller, Jr., Vice-Chairman C, 8. Rich, Seeretary 
E. W. Boehne D. T. Braymer Cc. E. Dean L. K, Del Homme W. F. Denkhauw 
E. I. Green E. T. B. Cross W. R. Harris W. Seott Hill Cc. W. Leihy FP. C. Reberts J. D. Tebo 


ELECTRICAL ENGINEERING, Published monthly by the American Institute of Electrical Engineers; publication 
office Hildreth Press, Bristol, Conn. Editorial and advertising offices 33 West 39th Strect, New York 18, N. Y 
Subscription $12 per year plus extra postage charge to all countries to which second-class postage rate does net 
apply; single copy $1.50. Entered as second-class matter at the Post Office, Bristol, Conn., under the Act of 
Congress of March 3, 1879. Accepted for mailing at special postage rates provided for in Section 538, P. L. & KR 
Act of February 28, 








1925. August 1957. Vol. 76, Ne. 6. Number of copies of this issue, 59,000 





RELIABLE 





For more information circle 2 on reader service card. ELECTRICAL ENGINEERING 





a 


a ae 












GENERATOR RELAY 
BACK-UP PROTECTION 


of less-than-load faults. 
Current unit 

is voltage controlled... 
not restrained 


Voltage controlled by a high-speed cylinder 
unit, the new Westinghouse COV relay for 
detection of generator bus or transmission 
line less-than-load faults, achieves reli- 
ability and speed without intricate volt- 
age calculations, 

The overcurrent unit is a low-burden- 
type Westinghouse CO overcurrent relay. 
The voltage unit is a high-speed cylinder 
design, with adjustable pickup from 80 to 
100 volts a-c. Both are contained in a 
single Flexitest* universal case and can be 
independently set. 


Fault currents are accompanied by volt- 
age reduction which allows the voltage 
unit to reset, closing its contact to com- 
plete the CO operating coil circuit. System 





you CAN BE SURE...iF ITS 


1957 


COV unit simplifies detection 


Westinghouse WS 











swings and heavy overloads will not cause 
unwanted relay operation. 


Less-than-maximum load setting of the 
overcurrent unit is necessary to provide 
reliable protection because of the narrow 
margin between load and generator fault 
current, due to the decay of fault current 
shortly after the fault occurs. 

The new COV is available in several 
operating-time characteristics, assuring se- 


lective coordination with adjacent relays. 
Complete details are available from your 
Westinghouse salesman or relay specialist. 
Or you may write direct to Westinghouse 
Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-40497 
*Trade-Mark 
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connections that will last 
forever with 


{= Type WT 
4 Tee Connector 


the most diversified line for 
substations and generating plants 


DOSSERT connectors offer economy as well as Straight Coupler 
long service life. They can be simply and easily 

installed by inert-gas arc welding, resulting in an 

all-aluminum weld. 


These aluminum connectors feature: Type WTP 


Terminal 


@ no contact resistance 
@ minimum maintenance 
@ higher corrosion resistance 
@ greater structural strength 
e 


neater appearance ‘ Type XWC 
Expansion Coupler 
We also welcome inquiries on modifications or 
applications. \ 


4 r 
+, | 
W, 
vA 


sy \ DOSSERT MFG. CORP. 
t ) 


bh 4 
Yh 
Y Representatives in all principal cities 


Type WVBP 
255 Huron Street, Brooklyn 22, N.Y ¥ tan Connector 
. veaes oF 
EN /\ tewmen j IN CANADA: W. S. Gerrie & Assoc., Utd., Toronto 
asesees Ye 
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Enjay Butyl-_today’s super-rubber 
improves pipeline protection...cuts costs! 


Plicoflex® Tape Coating, revolutionary new pipeline wrapping developed by Plicoflex, 
Inc., combines the outstanding protective properties of Enjay Butyl Rubber with 
the identification properties of a color-bearing plastic film to which the Buty] is 


laminated. Applied over an Enjay Butyl based primer and forming a permanent 
bond to the metal, the tape features: absolutely no moisture migration or penetration; 
exceptional resistance to shock-impact; excellent dielectric properties, and out- 
standing resistance to normal and unusual corrosive influences. This cold-applied 
wrapping is safer and cheaper to apply by hand or machine than hot coatings and 
requires fewer personnel. 


This is still another in the steadily growing number of products developed with 3 U T y i 
Enjay Butyl Rubber. Contact the Enjay Company for complete information about 
this truly wonder rubber... where it can help you! Complete laboratory facilities, 





fully staffed by trained technicians, are at your service. Enjay Butyl is the super-durable 


rubber with outstanding resistance 
Pioneer in Petrochemicals to aging + abrasion + tear « 
chipping « eracking «+ ozone and 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. corona « chemicals « 


Akron Boston* Chicago + Detroit * Los Angeles* New Orleans + Tulsa heat « cold « sunlight « moist 


Onn 
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Do you worry about conduit space for new control circuits 


AFTER EVERYONE’S GONE HOME? 


if you have a problem in getting addi- It's 46% smaller in area — 28% e It's light, easy to handle, pull through 
tional control circuits in existing conduits smaller in diameter than conventional conduits. 

— here's one practical way to solve it — control cable. 

specify and use Rockbestos PNR 600 volt 


control cable. It will help you get a maxi- 


With it you save on conduit and fittings, Get the complete Rockbestos PNR story 


— write now for catalog which gives com- 
It's flexible from 167° to — 67° F. plete specifications and application data. 


cut installation costs. 
mum number of control circuits in a mini- 


mum amount of space. Here's why 


¢ Rockbestos PNR lets you pull a 12 con- 
ductor control cable in conduit which ROCKBESTOS PRODUCTS CORPORATION 
is now carrying ordinary six or seven NEW HAVEN 4, NEW YORK, CLEVELAND, CHICAGO, PITTSBURGH, LOS ANGELES, 
conductor cable. CONNECTICUT DETROIT, ST. LOUIS, ATLANTA, DALLAS, OAKLAND, SEATTLE 


ROCKBESTOS 


MORE THAN 10,000,000 FEET IN SERVICE 


Small Diameter 
Control Cable 
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Your project gets synergism under this roof 





(as the DC-8 A-C generating system did) 


Synergism gives you order instead of chaos in 
electrical projects involving the power side of the bus 
and beyond. No matter how often specs are changed. 
At Jack & Heintz, we're set up for synergism 
under-one-roof co-ordination and co-operation. We 
give you a personal co-ordinator . one of our 
Project Managers is assigned to your job. It’s his 
job to accelerate your project quickly to top speed 
by smoothly integrating action among all product 
creating and producing phases. He acts fast when 
specs are changed. ..can quickly unravel any 


knotty problems created by a design change. 

The result is true co-ordination of aircraft elec- 
trical projects. It must be housed under one roof to 
provide short lead time, prompt delivery and top 
quality and reliability. 

Perhaps Jack & Heintz synergism is the reason 
why we produce the widest range of aircraft systems 
and equipment available from any single source 
under our one roof. 

We invite your inquiry, Write to Jack & Heintz, 
Inc., 17622 Broadway, Cleveland |, Ohio. 


eJack & a 2 ESEN EZ airRCRAFT SYSTEMS AND EQUIPMENT 


Aucustr 1957 
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POLYETHYLENE 
PROCESSING TIPS 


Softening Point 


HOW RESIN DENSITY . 
AFFECTS POLYETHYLENE PROPERTIES 
The density of a polyethylene is one of three basic 
characteristics which determine the properties of a 
processed part. The other two basic characteristics 
are molecular weight and molecular weight distribu- 


iion. Relationships among the three were discussed DENSITY —> 
in Tips, Vol. 2, No. 1 (reprints are available) 
Polyethylene density can range from 0.910 to 








SOFTENING POINT 











Film Brittleness 


oe 


0.965. The graphs below indicate what happens to 





certain properties as density of the resin increases, 
assuming the otler two basic characteristics do not 
change. 

It must be remembered, though, that these graphs 
do not give the entire story. Molecular weight and 
molecular weight distribution are often different in 
resins of different densities, so the effects of all three 


FILM BRITTLENESS 








must be taken into consideration if the end properties 





are to be predicted. The effects of these other charac- ~~ DENSITY -—~ 
teristics on end properties will be discussed in future 


issues of “USI. Polyethylene Processing Tips”. Tensile Yield Point 





Permeability 
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~~ DENSITY > 


PERMEABILITY TO 
GASES AND LIQUIDS 


Stiffness 


DENSITY —> fea 
Resistance to Environmental 
Stress Cracking 


DENSITY —> 




















STIFFNESS 











U.S.I. PETROTHENE® Polyethylene resins are now 
available in densities up to 0.925 and will soon be 
available over a wider density range. Molecular 
weight and molecular weight distribution can also be 


RESISTANCE TO 
ENVIRONMENTAL 
RESS CRACKING 


ST 








DENSITY 
varied at will. 


U.S.I. technical service engineers will be glad to 
Brittleness Temperature 


work with you to determine what resin characteristics 





can give you the properties most suitable for the 
polyethylene product that you are making — or plan 
to make. 


URE 


ITTLENESS 


| 


USJIN USTRIAL CHEMICALS CO. 


~ Division of National Distillers 
~ 


BR 
TEMPERA 





<a and Chemical Corporation 


DENSITY —> mit 99 Park Avenue, New York 16, N. Y. 
Branches in principal cities 
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Self-contained and 50 Times More Sensitive 


NEW GENERAL ELECTRIC CH RECORDER WITH 
BUILT-IN D-C AMPLIFIER ACCURATELY 
RECORDS SIGNALS FROM O-1 MV FULL SCALE 


The General Electric CH recorder with built- 
in d-c amplifier now offers you for the first 
time a compact, self-contained, portable in- 
strument with 50 times the sensitivity of the 
standard recorder. Besides providing accurate 
measurement of extremely low-voltage signals, 
this versatile new recorder helps save on in- 
strument investment because you can change 
ranges merely by inserting different plug-in 
resistors. 

DESIGNED TO MEASURE AND RECORD D-C 
millivoltage signals as low as 1 mv full scale, 
the new G-E recorder with built-in amplifier 
is ideally suited for use in scientific research, 
pilot-plant studies, laboratory experimenta- 
tion, and trouble shooting. In addition, it will 
also operate with various transducers, record 
the output of thermocouples, and measure low 
millivoltage signals. The unit is normally sup- 
plied with a range of 0-1 millivolt; however, 
range-changing, plug-in resistors can be fur- 
nished for 2, 5, and 10 mv ranges. Other 
ranges on request. 

COMBINING ALL THE ADVANTAGES of the 
standard model CH recorder by General Elec- 
tric, the new recorder with self-contained d-c 
amplifier offers you these important features: 


2 percent accuracy of full scale. . . response 
time of *4 second .. . critical damping .. . 
sealed throw-away plastic inkwell ... and up 


to 28 different chart speeds from 14 inch per 
hour to 2 inches per second. 


FOR INFORMATION about the ways your 
particular operation can benefit from the new 
General Electric CH recorder with self-con- 
tained d-c amplifier, fill out the coupon below 
as fully as possible and drop it in the mail 
today. 


FILL IN AND MAIL TODAY tee 
General Electric Company + AM gt 
Section B582-28 


Schenectady 5, N. Y. 





NAME APPLICATION 
















TITLE RANGE CHART SPEEDS 



















COMPANY | ANY SPECIAL REQUIREMENTS 





STREET ADDRESS 











CITY 


star GENERAL ELECTRIC 
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LAT to "retereimergeney” Sutin 
an Off-the-Shelf 
AUTOMATIC 
| TRANSFER 
| PANEL 


With Any Desired 
Throwover Scheme 
+e at the 

Flip of a Switch! 





Otis tit ee Qt f You don’t have to design and build 
1p OF The Swite i (or negotiate for) your special 
Gives You: automatic transfer panels in order 


@ Choice of making either to get the special specific throwover 


ource preferred ; = - schemes you need. The new S&C 
( ) » Ol ft to at sb) 

© Choice of automatic oF , Automatic Transfer Panel will give 

manual (semi-automatic) \ ; 

return you any or all throwover options 

@ Adjustable time delay i selector switches give the scheme 
range up to 10 minute ' a ‘ you want! 


@ Optional manual opera . , ‘> . , 
Slant call Mes euaialien mc - ‘ “ With this new stock panel you 
: can eliminate the engineering and 


@ Choice of returning: in 
correspondence involved in getting 


either open or closed ; 

transition (with or without , = 7 cushous bait panels 

paralleling) \ . 

faults, — Furthermore, you are sure of getting what 
you want today; tomorrow you can change your 

Other Unique Features: mind, and later you can revise the 


. Optional lockout on bu 


@ Indicating lamps for switch scheme —still using the same trans 
positions, live sources, and 2 8 up 
fer panel. Imagine! You can order 


lockout action . 
am Al irm to pre vent le iving panel your panel ahead of ume, before 


set on “manual operation specifications are settled 


@ Transparent cover over selector ‘ - 
switches prevents unintended — Buy from our stock 
for your stock — 


changes in setting 


Specialists in High-Voltage Circuit Interruption since 1910 
S:2C ELECTRIC COMPANY 


4427 RAVENSWOOD AVENUE + CHICAGO 40, ILLINOIS, U. S. A. 
In Canada: S&C Electric Canada, Ltd., 8 Vansco Road, Toronto 14, Ontario 
POWER FUSES «¢ DISTRIBUTION CUTOUTS AND FUSE LINKS ¢ LOAD INTERRUPTERS * METALCLAD SWITCHGEAR 
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Pacemakers in the 
technology of our 


electronic age 


Certain discoveries, inventions and 
developments of Bell Telephone Lab- 
oratories have been truly epochal in 
their effect upon the technology of 
our time. Each has come out of a sin- 
gle quest—a search for ways to make 
telephony ever better. But many have 
opened the way to exciting advances 
in TV, movies, radio, horology, astron- 
omy. Here are ten of Bell Laboratories’ 


contributions to the modern world. 

















Electronic amplifier. First high-vacuum electronic amplifier. 
Made possible long distance telephony and then opened the 
way to radio broadcasting. 


Wave filter. Precisely separates bands of frequencies. Pro 
vided major key to economical sharing of the same wires by 
many voices or radio programs. Indispensable control tool in 
radio, television and radar. 


Negative feedback amplifier. Provides distortionless and 
stable amplification. Made possible the enormous, precisely 
controlled amplification needed in long distance telephone 
calls. The principle is now basic in high-quality amplifiers for 
radio, TV and high-fidelity reproduction. 


Quartz crystal. Standard super-accurate quartz crystal oscil- 
lator developed for frequency controls in radio telephony. 
Has also become the standard control for clocks in world’s 


astronomical laboratories. 


Coaxial cable system. Hollow tube with a central conductor 
was developed to transmit hundreds of voices simultaneously 
Now also provides long distance carrier for TV in partnership 


with microwave beams. 


Transistor. Tiny solid-state device uses extremely small 
amounts of power to amplify signals. Makes possible electronic 
telephone switching and much smaller hearing aids, radios, 


TV sets and electronic computers. 


Dial system “brain and memory.” Takes over your call 
and sees that you are connected in the best and quickest way. 
Newest example: Direct Distance Dialing from home tele- 


phones to any part of the nation. 


Waveguide. Hollow conductor transmits high-frequency waves 
From this came the “pipe” circuits that are essential to radar 


and very short-wave radio communications. 


Microwaves. Bell Laboratories developed long distance mi- 
crowave transmission. It operates by focusing radio beams 


from station to station, carries cross-country telephony and TV. 


Radio astronomy. This great new science began in the study 
of radio interference at Bell Laboratories with the tremen- 


dous discovery that radio waves emanate from the stars. 





APA 14, 
v ¥ 
BELL TELEPHONE LABORATORIES (mB 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT > v4 
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MEY AMELAST ATS 


All SIZES 
and RATINGS 








345 kV, 3-« + cle Air- 
blast Breaker, 
we 000, 000 “VA in- 
rupting capacity, 
servic = E. Lima 
ube ta tle 


Dro 945 kV! 


BROWN WRITE FOR COMPLETE DATA 


BOVERI am BOVERI an ote 


™ oie owest Now Yorn 6, N. Y. 





CEC announces the new 


AC Vat. pamninea 
a 


\ 


. ‘« 


ALL-TRANSISTOR CIRCUITRY MODEL 10A, A-C ELECTRONIC VOLTMETER 


Self-contained battery power. All-tran 
ON PRINTED WIRING sistor circuitry On printed wiring. Unique 


; ‘ ee sensitivity and stability are ideal for field 

Now, for the first time, you can order precision or bench testing of modern communica 

instruments from a complete, lightweight line of tion and Gata-handling equipment. Meas 

miniaturized units of identical size. Salient features ures voltages from 1 my fullbseale to 300 

: : , . : It ale uenc 20 

are battery operation, transistor circuitry, printed volts full-scale. aera 2 

a : cycles to 500 kiloeyeles. Size 6°x8"x6% " ; 
wiring. Rubber feet and collapsible leather handles 


weighs only 5 lbs. Trouble-free operation, 
guarantee easy, practical stacking. Also readily Competitively priced 


adaptable to standard rack mounting, these units 

assure instant stable operation with no warm-up 

. , remo . . MOOCEL 265A 

time. Contact your CEC field offic é, or write today TEST OSCILLATOR (TEL ECOMMUNIGATIONS) 


for Bulletin CEC 7000-X2. 8 preset frequencies (pushbutton) 
Balanced output 600 ohms impedance 


MOOEL 154 

MUGTI-RANGE A-C VOLTMETER 
Balanced input—30 cps to 300 kc 
1 my to 300 v full-scale 


MODEL 14A, TRUE-RMS A-C VOL TMETER 
0.5 mv full-scale MOOEL 204 
Response: 10 cps to 500 kc VEST OSCKLATOR 
15 cps to 150 ke 
0.5-ohm output impedance 
MOOEL ZIA 
TEST OSCILLATOR (PUSHBUTTON) 
MODEL 11A, O8M/OGBA METER 8 preset frequencies 
For bridging 600-ohm circuits 15 cps to 150 ke 


MOOEL 40 GERnEs 
Balanced input—50 cps to 25 kc 


CARRIER FREQUENCY ATTENVATORS 
0.2 db accuracy, d-c to 600 ke 
1-db steps to 82 db 

J 


Consolidated Electrodynamics 


ALECIRA DIVISION 325 North Altadena Drive, Pasadena 15, California 
i eteenneentnemneeetenenet 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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THESE ARE SPRAGUE’S TWO OUTSTANDING 


HIGH-TEMPERATURE MAGNET WIRES 


FOR CONTINUOUS OPERATION 


AT HOTTEST SPOT 


TEMPERATURES UP TO 200 C 





T 
ab 





++ 100 
/, SARE COPPER (SOLID BAR) 
a | 
Baan 
a ae eS ee 
4 ant COPPER (SQUARE LAY) 


Pty 


(BASIS—SQUARE LAY) 


SPACE FACTOR IN PERCENT 











Ty 


” ” 
AWG WIRE SITE 


COMPARATIVE SPACE FACTOR OF MAGNET WIRTS 


SPRAGUE offers you a choice of 2 truly 
high-temperature magnet wires 

TETROC is recommended tor continuous 
Operation at hottest spot temperatures up to 
200°C (392°F) and up to 250°C (482°F) 
for short periods of time a teflon-in 
sulated wire is available in both single and 
heavy coatings 

CEROC is recommended for continuous 
operation at hottest spot temperatures up to 
250°C (482°F) and up to 300°C (572°P) 
for short periods of time. Ceroc wire insula- 


letroc, 


ELECTRIC COMPANY 


For more information circle 13 on reader service card. 


e 321 MARSHALL ST. . 


ee 


Titre 


ee 


FOR CONTINUOUS OPERATION 
AT HOTTEST SPOT 
TEMPERATURES UP TO 250 C 


oe ae ee aS a ome 
100%, BARE COPPER (SOLID BAR) 
+ ttt tt 








; 
+ 


+—+—+-+-+ + 1 4 


' 
| 


Eanes 
eewadhngeedinatiaorel 
hb} 487 
i .. ® 
= | 


_ BARE COPPER jsouart tay) 





SPACE FACTOR IN PERCENT (BASIS—SQUARE LAY 








7) ” ’ 
AWG WIRE SITE 


COMPARATIVE SPACE FACTOR OF MAGNET WIRES 


tion consists of a ceramic base with either 

single or heavy Teflon overlays—combining 

the best properties of both materials. } 

ai — a and — oe 
agne res provide ex 

tremely high space factors. * (ro ——<" 

CHOC” COPPER MAGHET WiRES 

FOR COMPLETE DATA RE > pee 

WRITE FOR ENGINEERING 

BULLETIN 405 (TETROC 

WIRES) 400A (CEROC 

WIRES). 

Cumann 


eee 
NORTH ADAMS, MASS. 


ELECTRICAL ENGINEERING 





Recent Developments in 


Nuclear Instrumentation 


R. S. STONE 


Some of the newer developments in the field of 

nuclear instrumentation at General Electric's 

Knolls Atomic Power Laboratory are discussed. 

A description is given of typical reactor monitor- 

ing and protective instrument systems, as well as 

the auxiliary instruments for neutron physics 
experiments. 


NSTRUMENTATION in the fields of neutron and 
reactor physics can be divided into two general cate 
gories. The first of these is the general field of reactor 
instrumentation. Here, there are three basic functions 
the monitori the control, and the protection of the 


fulfilled, 


ig, 


nuclear reactor. Until these three functions are 
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Fig. 1. Reactor protective system 


the reactor cannot be used safely as either a neutron 


source or a critical assembly. 

After the first or operational objective has been satis 
factorily reached, the emphasis of the instrumentation 
program is shifted to an ¢ xperimental function. Here, the 
problems consist of collecting and reducing experimental 
data to obtain physics information relative to a particular 


reactor system. Information relative to criticality and con 


Essentially full text of a paper presented at the 2nd Nuclear Engineering 
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trol range, power or flux distribution, spectral distribu- 
tion, and dynamic behavior must all be obtained through 


the use of nucleonic instrumentation 


GENERAL EQUIPMENT ARRANGEMENI 
First, the general equipment arrangement used on the 


Knolls 


cdliscuss¢ d 


research reactor at the 
(KAPL) 


strictly experimental facilities, 


critical assemblies and 


Atomic Power Laboratory will be 


Since these facilities are 
the operational philosophy is that when any one instru 
ment gives a scram signal, the reactor is scrammed, even 
though this signal may arise from equipment malfum 
tion. Fig. | is a functional diagram of the system that is 
used on the critical assemblies and test reactor 

The system consists of five ion chambers which are lo 
cated in proximity to the reactor, These chambers pro 
vide a current signal which is proportional to the reactor 
powel level to five operational amplifier 

Ihree of the operational amplifiers are of a zero-sta 
bilized linear type and provide a multirange linear indi 


level The 


hall-decade st ps over a total range of six to nine decades 


cation of reactor powe1 ranges are scaled in 


\ nonlinear output stage provides a sharply rising voltage 


when the linear amplifier output voltage exceeds 1.5 


times full-scale indication on any range. This signal serves 
as an input signal to the electronic trip circuit which r 
moves rod magnet holding current when any one ol the 
five input signals exceeds normal level 

The remaining two operational amplifiers consist of 
units which provide an output that is proportional to the 
logarithm of the reactor power level and its derivative, 
the reactor period, The logarithmic output voltage pro 


vides wide-range indication of power level on either a 


meter or recorder, and the pr riod meter provides indica 
tion of rate of change of reactor power level. A nonlinear 
circuit on the output of the period amplifier again pro 
vides a sharply rising output voltage if the reactor period 
becomes unduly short. This increased output voltage re 


moves the holding current for the rod-holding magnets 


through the electronic trip circuit in the same manner 
as the signal from the linear amplifiers 

Phe primary function of the electronic trip circuit ts 
to provide holding current to the rod-holding magnets 
when all operational conditions have been fulfilled and 
to remove this holding current trom all magnets when 
any one of the operational conditions ts violated. In ad 
dition to the five neutron signal conditions previously 


mentioned, all interlock conditions are fulfilled in this 


trip circutt 
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Fig. 2. Zero-stabilizing amplifier 


The over-all system is unique in that the signal path 
from ion chamber to rod-holding magnet in all cases 1s a 


d- path consisting of amplifiers and passive clements 


This allows 


locations along the 


only monitoring of the d-c levels at specifi 


ignal path to ascertain the present 
circult 


conditions. If these points are within operating 


limits, then the circuit will function properly when a 
scram signal occurs on one or more of the input ampli 


fie rs 
AMPLIFIERS 
DIAGRAM ol the 


Fig. 2 this 


arrangement over a simpler circuit in which the voltage 


A BLOCK zero-stabilized d- amplifier 


is shown in There are two advantages of 


drop across a measuring resistance ts measured with a 


high input impedance voltmeter circuit. First conside) 


the action of the 
lacks fast 


simply ol a vibrating capacitance 


zero-stabilizing unit. “This amplifies 


response, however, its input element consists 
Phe change in the con 
tact potential of this element with temperature can be 
made extremely small, of the order of microvolts per d 
gree, This change in contact potential appears at the out 
put ol the amplifier amplified by a factor of 1/( which at 
most is equal to 10 With normal temperature variations, 
this amounts to several millivolts change in output volt 


age—undetectable on the 


10-volt output meter, The con 


tact potential at the input to the direct-coupled unit 
would appear at the output amplified by a lactor of 1/( 
without the zero stabilizing unit. Theretore, if there were 
a 100-millivolt equivalent drift at the input, this would 
full-scale 


With the zero stabilizing unit in the circuit, this 


correspond to 10%, deflection of the output 


mete 
drift is attenuated by a 


» OOO 


factor of Ay. or approximately 
This reduces the change in output voltage from the 
assumed | volt to 0.5 millivolts, which again is undetect- 
able on the output meter, The stabilizing unit, therefore, 
provides an amplifier that has no detectable zero drift 
The second advantage ts that by application of nega 


tive feedback, the input time constant ts degenerated by 


GA. tor tast transients, In the present amplifiers, a de 
of 2 10* is 


an Input resistor ol 


realized. Consider for a 


1O" 


moment ohms 


and a cable 
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capacitance of 1,000 micromicrofarads. Without degenera- 
tion, this would yield a 100-second time constant, whereas 
with degeneration, this time constant is 5 milliseconds. 
The case without feedback would be completely unac- 
ceptable for reactor protection, whereas the feedback case 
yields a time constant which is shorter than necessary in 
most cases, This negative feedback, therefore, provides a 
reactor control instrument that is sufficiently fast on all 
ranges to protect the reactor adequately. 

The trip unit consists of a negatively fed-back loop 
which maintains a constant output voltage of 40 volts d-c 
When the 
amplifier output exceeds 1.5 times full scale, the negative 


over the full scale range of the instrument 


feedback is removed and the trip output voltage rises 
rapidly to +100 volts. This change in output voltage is 
applied to the electronic trip circuit as a scram signal, 

\ functional diagram of the logarithmic and period 
amplifier® unit is shown in Fig. 3. 

Consider an input current from a power-level-monitor- 
ing ionization chamber. The output voltage of the log 
amplifier, £,, is given by V,/6, under the assumption 
that A, » 1/6,. 


istic that Vy, 


At low currents, a diode has a character- 
K log J over a range of six to seven dec- 
ades in current. Therefore, 


/ —log I 






Ihe effect of negative feedback over the diode is to de- 


generate the input time constant by a factor of Axfc. 
Vhis again provides fast output response at low input- 
current levels, thereby providing fast protection to the re- 
actor at low power levels. It is possible to connect a sec- 
ond high-current diode in series opposition to the log 


diode in order to obtain some degree of compensation for 


D.C. AMPLIFIER 


D.C. AMPLIFIER 








me. 
«|_-——ww»ws— 


Fig. 3. Logarithmic and period amplifiers 


contact potential drift due to diode filament-voltage vari- 
ation. 


If it is assumed that the reactor power level is increas- 


ing exponentially, then the input current will be of the 
form 


I, (ty lee” 


Che voltage at the output of the log amplifier is then 


A 
Ey 7 (23 +- log 1.) 
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When the voltage is applied to the period amplifier, its 
output will be 


i 


\symptotically, this output voltage is then inversely pro- 


235K BE 


Lip 


portional to the reactor period. Thus, it is possible to 
calibrate a meter in units of reactor period, 

The trip-amplifier stage in the log and period ampli 
fier unit consists of a single pentode stage which is non 
mally drawing grid current. The plate voltage is thereby 
maintained at approximately 40 volts. As the trip period 
is approached, the grid of this tube is carried negative 
and the plate potential rises rapidly. This potential rise 
trips the electronic trip circuit, thereby shutting down 


the reacto 


PRIP CIRCUTI 


KAPL 


signed with maximum reactor safety as a basic considera- 


THE ELECTRONIC TRIP CIRCUIT’ In use at is de- 


tion. The tunctions of this circuit are as follows: 


|. To supply current to each magnet-holding clutch 
for each safety rod on the reactor 
2. To remove all holding current when any one of the 
three level inputs or two period inputs calls for reactor 
scram 

}. To indicate which of the five inputs was responsible 
for scram. 


| lo 


ment malfunction. 


scram the reactor under conditions ol equip 


5. To prevent reactor operation unless all interlock 
conditions are fulfilled 
of individually 


safety rods for reactivity calibration experiments. 


o lo provide a method dropping 


Ihe basic building block of the clectronic trip circuit 


is the magnet control tube and its associated control 


amplifier circuit. This circuit is shown in Fig. 4. 
ol the 


ho 


During normal operation, the voltage at each 


there ts cul 
The 
the 6C D6 cathode 
As 


the trip input voltages rises above its normal level 


trip signal inputs is 40 volts; therefore, 


rent flow through the thyrite resistors (t,) control 
amplifier acts to hold the voltage at 
constant, thus maintaining constant magnet current 
one ol 
current flows through the thyrite resistor, and the resist 
mice Is sharply decreased. This esse ntially opens the feed 
back loop, and the magnet current is now controlled by 


the trip input signal. As the trip input voltag 


Zz Increases, 


the input voltage to the control amplifier rises sharply. 
This the 6C D6 


harp reduction in magnet current, 


results in an increasing bias on and a 


thereby releasing the 
rods. 
An 


input 


individual thyratron circuit associated with each 


circuit is activated directly from the input trip 


signal through a high impedance. This thyratron is biased 
to fire just prior to the point at which the rod drops 
When the thyratron fires, it lights a neon indicator on 
the front panel to show which of the five inputs was re 
sponsible for the scram. Firing one or more thyratrons 
also energizes a relay which opens a contact in the main 
interlock circuit, This de-energizes the rod magnet power 
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Fig. 4. Magnet control circuit 


supply by opening the main contactors, thereby providing 


a slow backup to the fast scram action of the circuit 


CONDITIONS 


ALL AUXILIARY CONDITIONS which must be fulfilled prio 
to operation are imposed by the main interlock circait 
‘Tl he S¢ as follows: 


conditions are 


1. At least one log- and period-amplifier circuit must 
be connected into the trip circuit, 
». At 


nected into the trip circuit, 


least two linear-level instruments must be con 


». All scram switches must be in the circuit 


t. All entrances to the reactor cell must be closed 


As ad 


instrumentation 


salety 
ol 
using 


ale 


conclusion to this discussion on reactor 


the advantages of the 


he 


lor 


prese nit 
First 


ty pe 


instr&’ mentation may summarized by 


vacuum-tube circuits the primary signal transter 


vices, reactor shutdown is accomplished with maximum 
speed. Second, through use of monitor meters at critical 
points within the circuit, the present operating condi 
tions of the equipment are constantly displayed for the 
operators. By allowing each input to scram each holding 
magnet individually and then letting the first holding 
magnet feed back through auxiliary circuitry to scram all 
the rest, a maximum probability of scram ts provided and 
the dependence of the proper functioning of the circuit 


on individual circuit components is greatly reduced 


PWO RECENT DEVELOPMENTS 


Iwo INSTRUMENTATION SYSTEMS have recently been dé 
veloped for reactor and neutron physics « x periments, 
A critical assembly is useful as a tool for determining 


the power generation rate as a function of position 
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throughout the reactor core under different 


operating 


conditions. This information is necessary in order to de 


ign an elhcoient reactor-cooling system, This type of ex 


periment is done by activating fuel strips or foils at vari 


out points in the reactor core and plotting relative acti 


vation as a function of position, A core which has a 


heterogencous structure requires a very detailed study 


which involves large-scale accumulation and reduction of 
data. An automatic neutron-flux scanner* has been ce 
eloped at KAPL by R. ‘IT. Frost and E. B. Fehr. A fune 


tional block diagram of this equipment is shown in Fig. 5. 


Three long, thin samples are irradiated in different 
positions in the critical assembly, These samples are then 
wounted on the scanner table. A programmed position 
ervomechanism carru three shielded beta counters 
down the length of the activated samples stopping at 


uniform increments of length tor predetermined count 


cumulation time \t each position, the accumulated 


count is printed out on an [IBM (International Business 


Machines Corporation) card using a count converter and 


the IBM-523 summary card punch, The deck of cards 
reonerated is then used as an input deck tor the [BM-650 
computer, The computing program subtracts the back 


round counting rate makes corrections tor activation 


tame and the decay ol activity resulting trom the time 


delay between activation and counting, The output data 


is then proportional to the neutron flux or power gen 
eration 


rate as a function of position along the activated 


mnple By activating «a number olf 


samples at various 


pomts ith thre core it is then possible to obtain al compl te 
flux map for the reactor, ‘The output data is available in 
tabulated form or it can be plotted directly by the use of 
i Moseley card translator and two-axis recordei 


\ second 


lully in 


type ol experiment that has 


recently been 


trumented is the measurement ol neutron energy 


pecta by means of a neutron time of flight spectrom 


ete) \ neutron beam is brought out of a reactor or a 


ubcritical assembly excited by a fission source. This beam 


is chopped into a series of short bursts of neutrons by a 
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Fig. 5. Activation data reduction equipment. 





658 


Stone 





Nuclear Instrumentation 


































































































MONITOR 
“OPE 
MOSELEY 
CARD 
coin - —_ TRANSLATOR 
| 
seeatian ICHANNELIZE CONVERTER ; { 
SHUTTER | __ CHANNEL set | _.comPuTER 
TRIGGER ~WioTH PUNCH 18M 650 
18M 523 
SHUTTER PROCRAM 
VOLUTION 
was SELECTOR am» 
4 
SHUTTER 
SPEED 


Fig. 6. Spectrum data reduction equipment. 


rotating shutter. After a given flight path length, the neu 


trons are detected in a counter. The output counts are 
sorted as to time of arrival at the counter by a time chan 
nelizer. Since the higher-energy neutrons have a largei 
velocity, they require a shorter time to traverse the dis 


tance between the shutter and the counter than does a 


lower-energy neutron. Therefore, the channelizer gives 


the velocity distribution of neutrons in the beam. These 


data can be corrected tor counter efficiency, system trans- 
mission, and background, and then transformed into an 
energy spectrum corresponding to the spectrum at the 


source point within the reactor. 


The channelizer is a recent development of D. S. David 


son and E. J. Wade of KAPL., Its magnetic-core memory 


consists of 256 individual channels each with a count 


storage capacity of 2'° counts, The unique feature ol this 


design is that the circuit is entirely transistorized. ‘The 
comparable vacuum tube equipment consists of fow 
racks of equipment, whereas the transistorized version 


occupies a single 10-inch rack panel. 


This channelizver is easily adapted to an automat 
data processing system as shown in Fig. 6. The channel 
iver stops accumulating data when any single channel is 


count in each channel is converted to a series of pulses. 


A readout system is provided in which the stored 


Phese pulses are fed over a coaxial transmission line to a 
computing facility, Here they are converted to a decimal 
representation by a count converter whose output goes to 
an IBM-523 summary card punch. In addition to the 
counting information, auxiliary information, including 
the number of shutter revolutions, the counting channel 
width, and the run number, is punched on these cards 

Phe output deck from the summary card punch is fed 
into the IBM-650 computer with a prepunched comput 
ing program deck which contains the following instruc 
tions: 


1. Subtraction of background, 


2. Correction tor 


the energy dependence of system 
transmission including counter efficiency and materials 
in the beam 


3. Calculation of the mean neutron energy associated 
with each channel. 
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4. Transformation from a time of flight spectrum to a 
flUux/ev spectrum. 
5. Correction relating neutron beam current to neu 


tron flux at the source point. 


The output deck from the IBM-650 computer con- 
tains the following information for each channel: 


1. The mean energy associated with that channel, 

2. The flux per electron volt at this mean energy. 

3. The probable error associated with this flux deter 
mination. 

t. The logarithm of the mean energy. 

5. The logarithm of flux per electron volt. 

6. The logarithm of the flux plus and minus the prob- 
able counting error. 


Ihe cards in the output deck may be used to tabulate 
the output or to feed a card translator which plots the 
spectrum on log-log paper with plus and minus probable 


errors, 





The saving in man-hours using automatic data reduc- 
like 


obvious. The larger dividends in the application of this 


tion methods in cases the aforementioned two is 
type of instrumentation comes in freeing the professional 
person from the routine task of data reduction and in 
presenting his experimental results in a much shorter 


time than that required prey iously. 
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This is the first of a two-part article on the 
impact of information theory on the develop- 
ment of communications systems. Some of the 
specific contributions that have been made are 
examined, and the nature of their influence on 
the practical communications art is outlined. 


HERE ARE TWO ASPECTS to the development 

of communications systems, as there are to the de 

velopment of many other systems. First, there ts 
the invention of the fundamental equipment. The sec 
ond aspect is the analytical study of the use to be made 
of this equipment, namely, of the transmission medium 
between which the equipments are to work, and the en 
gineering of the component parts to give an optimum 
result. 

Much of the design of communications transmission 
systems has been based on intuitional ideas. This resulted 
in part from the fact that these systems were based mainly 
on terminal devices which formed the fundamental 
basis of the inventions. 

In the case of the telegraph, basic equipment was the 


transmitter or key, and the tape recorder or sounder. 
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Later came the relay. These were connected togethe1 


with a power source or battery and, at first, just a wire 
The 
most part 

Atlant 


with return to ground between two stations 


the 
the 


thought given to the transmission was for 


Lord Kelvin 


contribution, nevertheless, was 


intuitional until studied 
Cable.’ His 


recorder, which was a piece of equipment 


the siphon 


In the case of the telephone, a frequency analysis of 
The the 


transmitter 


the signal was sensed early basic equipment 


(and later the car 


The 
analysis of line transmission can be surmised when it is 
the 


electromagnetic receive! 


bon transmitter) necessarily came first status of the 


recognized that a burning question of time was 


whether or not insulators should be used on the open 


wire lines utilized for the transmission 
The early serious analysis of line transmission became 


This 


a rapid mathematical development 


in recent 
So 


sound, however, had the intuitional optimizing been that 


the foundation of information theory art, 


years, has had 


much of the impact on the practice has been thus far, to 
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a large degree, a confirmation of the earlier decisions, 
rather than a generation of new practical engineering 
designs 

In the literature on this subject there is a large gap 
that 


methods to refine the selection of a signal received under 


between mathematical papers treat of elaborate 


unfavorable transmission conditions and descriptive 


that 
have been designed to operate with maximum eflective- 


ness by 


papers that treat of actual Communication systems 


using these methods 


This general status is chang 


ing, and there is an « xpectation that information theory 


ill suggest a new art and methods that have actual ap- 


plication lo operating systems 
It can be stated that the major contribution of infor- 
mation theory to the communications art has been a 


mathematical systemization of the broad processes which 


I his 


fication of the preoccupation with efficiency of transmis 


are involved systemization has led to (1) an intensi- 


sion; (2) an indication of the which this eth 


ciency may be increased and of the probable price that 


methods by 


will have to be paid for this increase, as well as its value; 


(5) an indication of means that can be used to combat 


unfavorable transmission conditions, such as 


CXCCSSIVE 


noise; and (4) a logical integration of the technical know! 


edge in the various communications arts, together with 


mdications ol possibilities for a better physical integra 


tion ol the facilities which they 


usc, 


CONTRIBUTIONS OF NYOUIST AND HARTLEY 


IN THE COURSE of the transmission of telegraph signals 
it was realized that a frequency band was needed tor the 
ignal in the transmission medium, A frequent early no 
tion was that it 


was the third hai 


monic of a combination dot and space pattern in ordei 


necessary to transmit 


to form the “corners” of the wave adequately, 

From 1924 to 1928 Nyquist®* showed that the mini 
mum frequency band needed tor the telegraph signal was 
that required to send a given number ol independent 
quantities per second without ambiguity, and that mathe 
matically the frequency bandwidth in cycles per second 
was half the number of the independent quantities per 


I he hall” 


Fourie) component at 


econd ‘one figure comes trom the fact that 


thre 


a given frequency has two 


parameters the amplitude and the phase (the cosine and 
the sine terms). ‘The “independent quantities” referred 
to are, in telegraph, mark, on indications. The 


spac 
choice of only two possible values for each quantity 1s, 


however, very restricted, The theory is general enough to 


apply to the distinction of one of a range ol 


values for 


each independent quantity, 


lt was shown by Nyquist that the “characteristic dis 


tortion,” or “intersymbol 


interference,” or interference 
between the signal for one independent quantity and that 
for another, could be reduced to zero by an exact shaping 


ol the electrical 


transter characteristic 


quantities” could be measured in several ways on the re- 


specified as a 


function of trequency showed that the “independent 


ceived signal, and that the required shape of transfer 


characteristic depended upon which way was 


chosen. 





660 


Mert 


Information Theory Impact 


Among the several ways or criteria of measuring, one was 
the amplitude of the signal wave at the exact middle of 
the signal element duration. Another criterion was the 
exact spacing between times of transition between vari 
ous critical amplitudes. Still another criterion was the 
integrated impulse of the wave amplitude with respect 
to time during the signal element. 

Phat there is difficulty in cutting off a frequency band 
sharply to the minimum width which is needed was recog- 
nized by Nyquist. He indicated various ways of shaping 
a “roll-off” about the cut-off frequency without reintro- 
ducing the interference between the independent quan- 
tities. These roll-offs have again to be shaped differently 
according to the specific criterion chosen for measuring 
the independent quantities 

Also, Nyquist indicated that a practical beneficial 
effect of adding this roll-off was to render more lenient 
the exactness of line-up of the system while still keeping 
a low value of intersymbol interference. The roll-off used 
a somewhat wider band in the frequency spectrum than 
would a sharp cut-off, and this served as payment for the 
beneficial effect. 

Nyquist’s disclosures made it possible to design ra- 
tionally the frequency bandwidth which was needed to 
transmit a telegraph signal, or a data transmission signal. 
These disclosures also gave good grounds for estimating 
the band that would be required for picture transmission 
and television signals, although in these cases the ulti- 
mate receiver is the eye, which may not follow the rules 
assumed for the decoding relays or the equivalent—the 
telegraph or data system. 

Paralleling the work of Nyquist were the studies of 
Hartley? and.of Kiipi{miller.® Hartley’s contribution are 
best expressed by his own statement of what has come to 
“The total 
amount of information which may be transmitted over a 


be known as “Hartley's law,” which is: 


system (Whose transmission is limited to frequencies lying 
in a restricted range) is proportional to the product of 


the frequency-range which it transmits by the time dui 


ing which it is available for the transmission.” 


NOISE FILTERING 


IN THE MEASUREMENT of a physical quantity, small 


errors are likely to be made. As the quantity varies, and 


the measurements continue, these erratic errors super- 
pose, in the measurements, on the actual changes in the 
physical quantity, 


\ complete record of the measure- 


ments, therefore, shows a more erratic, or less “smooth,” 
behavior than the actual quantity itself. 

Chis is quite analogous to what is called the “noise” 
which is superposed on a transmitted signal, The varia- 
tions of the noisy signal include both the variations of 


the the 


original signal and the random variations of 
noise 

This is often “smoothed,” in the case of the data, by 
using running averages; in the case of electrical signals, 
by “filtering” them through a low-pass or bandpass filter. 
There is a danger in such processes in overdoing the 
smoothing, to the point of suppressing, in part, the actual 


variations of the physical or original quantity. Or, if the 
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smoothing is insufficient, not as much of the noise is 
suppressed as could be under the circumstances, 

Norbert Wiener’ 1942-49 indicated a set of 
criteria by which an optimum filter could be designed. 


between 


Essentially, these criteria depend upon an advance 


knowledge of the correlation among signal amplitudes in 
successive instants of time, and similarly also a correla- 
Che filtes 
obviously can be obtained where the signal correlation is 


tion among noise amplitudes. most effective 
high (or extends over appreciable time intervals) and the 
noise correlation low (or extends over only short time in- 
tervals.) Basically, this means that the signal frequency 
band is narrow and the noise band wide. The qualitative 
that which would be obtained 
The Wiene 


ever, gives exact methods for designing an optimum filter. 


conclusion is effectively 


from earlier practice, contribution, how 


These methods also hold under less clear-cut qualitative 
circumstances. 

his suggestion made by Wiener for the design of an 
optimum filter has triggered a great wealth of additional 
suggestions’ '* and refinements. The objective of the 
Wiener criterion is to reduce, as far as is possible, the 
the actual filter from what would 


deviation of output 


have been the signal output without noise, This devia 
tion comprises both the change in the signal caused by 
the filter, and the residual noise itself, after reduction by 


filter. “The 


changing this criterion of optimization 


suggestions are often directed toward 


Also, 


able number of them are aimed at the problem of recov 


the 


a conside1 


ering returned radar signals, either from a great range so 
that 
extremely unfavorable conditions. 


they are immersed in strong noise, or under other 


Although these contributions have been great, and are 
not to be minimized, their primary advances have been 
of a conceptual nature and few of them have, to the pres- 
Three 


conditions have generally conspired to lead to this result 


ent, been applied to actual communications links 


They are: 


|. The mathematics for optimizing a filter are compli- 
cated and, except for very simple conditions, become pro 
The 


enough, but in the case of most of the others, they are 


hibitive mathematics of Wiener are formidable 


frequently much worse. 

2. The equipment which is required to implement 
most of these ideas tends easily to become prohibitive in 
bulk and cost. 

. The advantages which are gained by applying suc 
cessive refinements to this problem become progressively 
smaller. A comparatively simple filter, say roughly ap 
proximating the Wiener design, in practice, gives a large 
proportion of the advantage to be expected, Further 
elaborations are hardly justified in general practical cir 
cumstances, 

INFORMATION 


MEASUREMENT OF 


THE FIRST STEP negotiated in information theory is 


really to develop a quantitative notion of what consti 
There are 


tutes “information.” a number of aspects to 


this concept and several of them are examined here 
AUGUST! Mert 
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According to a first concept (paralleling the ideas of 
Nyquist and Hartley, but elaborated by Gabor'***), in- 
formation is that which imparts a representation to a 
receptor (eventually a person) and that the more complex 
the pattern of the representation, the more information 
is required. 

In this concept, the representation is structurally sep 
arable into distinguishable groups of categories. That is, 
the representation can be described by a catalog list of 
items. As an illustration, the representation may be that 


Here 


catalog list is very short, and comprises outside diameter, 


of a solid figure, say the form of a washer the 


inside diameter, and thickness. The representation may 
be more generally that of a polynomial, in which each 
item represents the coethcient of a given term. Or, the 
representation may be in other terms, but in each case it 
appears as a cataloged list of items 

The name “logon” has been given by Gabor to indicate 
this structural complexity—one “logon” is that which 
enables one new distinguishable group or category to be 
added to a representation 

Once the categories of a representation are listed, it is 
necessary to complete the representation by specifying a 


quantitative factor for each Unit 


Chis requires a scale 
increments along this scale measure the precision of the 
measurement, on a scale of probable errors (50%, of read 
ings for a given quantity within the increment, 50°, out 
side). Such unit increments have been termed “metrons,” 
and the scale termed a “proper scale.” 

logons are obviously the “inde 


simply the quantitative values attached to the independ 


In this concept, the 


pendent quantities,” of Nyquist metrons are 
ent quantities 

Phe quantitative notion of information in later year 
has been generalized in terms of order and disorder con 


lac k ol 


array presumes the possibility of a large number of such 


cepts. According to this idea, information on an 


arrays from which to choose. This is conceived as a situa 
As information ts obtained on the 


tion of disorder array, 


the choice from large number narrows down to a 


choice from a smaller number, and more order 


This 


cepts, say of the states of a gas 


ippe ims 


view becomes analogous to thermodynamic con 


The quantitative measure 
of order as against disorder in thermodynamics is the en 
tropy. This (with a negative sign attached, which will not 
here) has, therefore 


be discussed been proposed as a 


quantitative measure of information by Shannon! and 
Szilard 


more detail in the next section 


Phe concept will be considered in somewhat 


\lore sophisticated measures of amount of information 


n which the criterion is 


have been proposed recently 
based upon the unex pectedness and importance of the 


information, Or upon concepts obtained trom game 


theory In one of the latter, the measure of the In 


formation is based on possible profits of a gambler betting 
on the subject matter of the information 
I he sce can be 


of conceptual interest in developing 


broad philosophy, and can have impact on communica 


They have an. immediate 


take 


tion systems later would not 


ystems which any informa- 


design of 


effect on the 
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tion impartially and send it accurately and impassively to 
They 


regarding tolerance 


the receiver would, however, give a possible clue 


; on errors in the transmission 


MEASUREMES IERMS OF ENTROPY 


IN 1948, Shannon generalized Nyquist results into 


a comprehensive theory. It is, of course impossible to 


present anything but a sketchy notion of the drift of these 


contributions, and the original must be consulted for a 


more comprehensive view. As has been noted, Shannon 


defined quantity of information in a fa hion analogous 
to entropy in thermodynamic Specifically with this ap 


proach, the average information F/ pel symbol, or en 


tropy, in a coded equence is 


i] 24 P; log (1) 


where 


ation o1 yinbol 


a probability of 


and where the summation is taken over all possible con 


figuration and where the probabilities of each of these 
ire Independent of the other 

\ simple such a might be the 
number 47621 
| ich ol thre ‘ 
ol the 10) Arabi 
like 
ii¢ equal and Alt ! ich equal to y “ In 
10 (Ao) 

When 


miutted 


( xample ol 
Thu 


re pre 


sé que nce 


consists ol five successive symbols 


ents some | olf the 10 configurations 


numeral In their general use in 


number thi the probabilities are independent, 


uch a case H 
lov, (10) 


information described by equation 1 is trans 


over a communication channel, some errors will 


in general, be experienced The entropy of the delivered 


ignals is then le than that of the Input signals as given 


hy equation l 

In particular, the signals may be translated into varia 
tions of voltage which are Impressed upon a circuit, The 
frequency band of this circuit may be limited to a specifi 
that is re 


The 


but it 


idth,. The circuit may have superposed noise 


ponsible for the errors which have been assumed 


exact steps of the reasoning cannot be given her 


turns out that where the noise is suitably random, the 


entropy of the received impaired signals is equal to the 
entropy of the unimpaired signals less the entropy of the 


Picoise 
H I 2) 


When this is turther developed the maximum trans 


mission capacity (or information per second) of the 


band-limited noisy channel ts 


whi r¢ 


i frequency band idth of channel in cycles per eccond 


power limitation of sign il 


power of noise 


I his quantity R represents the maximum numbe 


of bits per second which can be sent through the channel 
under the power and frequency bandwidth conditions 
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considered, with a possibility of a vanishingly small per- 


centage of error. This vanishingly small percentage of 
error assumes an optimum coding, which in general re- 
quires merging large groups of symbols of a nonoptimum 
code, and representing these by large but different groups 
of the optimum code, 

A simple illustration may bring out the significance of 
this law. Consider a system transmitting two binary digits 


per second per cycle of frequency band W, which would 


be a very common system. From the foregoing equation 3 


') (4) 


on 


»> db 


Actually, in a simple conventional practical system 


using signal ON lor marking and OFF for spacing, noise 
peaks 6 db down from marking level (or 3 db down trom 
average signal power level) cause errors when of untavoi 


able 


this is | in 10° when the peaks are 13 db above rms, Conse 


polarity. With Gaussian noise, the probability of 


9 


quently, a signal-to-noise ratio of 13 + 3 = 16 db, average 
signal power to average noise power, is needed to main- 
tain an error rate not greater than | in 10° bits. 

Comparison with Shannon's equation shows a penalty 


The 


vious change, of course, would be to a polar rather than a 


of 11 db for not using the optimum code first ob 


neutral code; 1.e., one would use + amplitude tor a mark, 


and amplitude for a space. This saves 3 db, and sull 


leaves an & db penalty 
From this point on, the nature of the preferred codes 


requires a longer explanation, It can be assumed that 


the message appears in the conventional binary form, 


and that it is desired to use it also in this form at the dis 


tant end to which the information is to be transmitted. 


Kssentially then, a translation to the preferred code is 


necessary at the transmitting end of the communication 
facility, and an inverse translation is necessary at the re 


The 


storage as may be necessary to give the required freedom 


ceiving end translator at each end includes such 


for the construction of the pre ferred code to be used over 
the channel path 

It is noted by Shannon that the greatest entropy tor the 
obtained when it has 


signal is a Gaussian amplitude 


distribution, ‘Therefore, he suggests for an optimum 
code that the signal information be grouped into mes 
sages containing specific numbers of bits, For each difler- 
ent possible message, a signal is constructed, which has a 


looks 


is carried 


Gaussian amplitude distribution and, therefore, 
like The 


out by comparing the received wave with the constructed 


a sample of random noise detection 


signals for all possible messages. That message is selected 
the signal of which shows the least rms discrepancy trom 
the received wave. As the message lengths are increased, 
this type of coding and reception can approach a recoy- 
ery of the 8-db residual disadvantage that was noted pre- 
viously, 
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Rice** has explored two possible mechanisms for the 
approximation of such signals with Gaussian distribu- 
tions. In the one mechanism, the signals are constructed 
of Fourier polynomials; ie., finite sums of harmonically 
related sine and cosine components which, therefore, are 
uniformly spaced in the allotted frequency interval. The 
coefficients of the terms are chosen at random from a uni- 
verse of coefficients that give a fixed average signal power 
for each constructed signal. In the second mechanism, the 
signals are constructed of (sin x)/x components, the argu 
ments x are functions of time and the peaks (for x = 0) 
are evenly spaced at successive instants of time through 
the message duration. The components have amplitude 


coeflicients that are chosen at random from a universe ol 
coefhcients that gives a fixed average signal power for 
each constructed signal, 


With each of 


of signaling (as given by equation 3) is approached, for 


these constructed signals, the ideal rat 


any arbitrarily small assigned percentage of error, as the 
message length chosen in forming the code is increased 
his means that the 8-db penalty which has been men 


tioned can be recovered at the expense of storing and 


translating sufficiently long message groups to bring the 


error frequency to not more than the one in 10° bits as 


sumed immediately below equation 6 


Phe advantage obtained by such codes comes in two 


steps. First, there is the advantage obtained from the use 


of a Gaussian distribution of amplitudes, to give the sig 
Second, there 


nal a maximum entropy is the advantage 


obtained from a long coding sequence. The exact nature 
of the latter advantage is somewhat more elusive. Essen 
tially, however, the idea is to take advantage of the 


exponential growth in number of choices selected by the 
signal with the number of bits o1 quantity of information 


represented in the signal, This exponential is the inverse 


of the logarithm in equation |. The number of active 
choices is the element that remains constant in the transi 
tion from one side to the other of the translators. How 


ever, by providing a large number of additional and un 


used choices in the channel side of the translator, re 


dundance can be built into the signal in this location. It 


is in this location that the major sources of error are 


found. The ratio of redundant to utilized choices can be 


made very large for a modest increase in number of bits 


represented if the codi sequence IS long enough, be 


lv 
y 
cause of the exponential relation between them 

\ very simple illustration of this, that does not get 


start with 


into the signal with Gaussian distribution, cat 
a group of two binary digits that represents 4 choices. At 
a 50°), increase in speed, three digits in the same time will 


the 4 the 


original code can be represented by two choices in the 


represent 8 choices Thus, each of choices in 


spec ded up code. 
However, if the original code group is taken as 6 (in 
91,07 


stead of 2) digits, it represents 64 choices. With a 53% 


increase in speed (that is, less than the previously consid 


I he S¢ 
for 


ered 50°), 8 digits can be sent in the same time 


, 


represent 256 choices, or a possibility of 4 choices 


The 


creases rapidly as the code group is lengthened 


each of the original code freedom to do this tn 





If the utilized choices are located judiciously among 
the much larger number of redundant choices, then it 
Elias,** and others, that 
lead 


“surrounding” redundant choices and only much more 


has been shown by Shannon,’ 


errors in the utilized choices will most often to 


rarely to other utilized choices 
Che term “surrounding” refers to the possibility, which 


will not be further detailed here, of plotting all the 


choices in a multidimensional hyperspace. In this hyper- 


space plot, choices that are represented by very nearly 
the same code designations cluster into groups 
\ suitable the 


choices that have been referred to into the 


receiver can translat surrounding” 
“surrounded” 
utilized choice, which erases the erro 

This arrangement can greatly reduce the frequency of 
occurrence of errors on the system. It requires, ol course, 
some measure of slowing down of the actual rate of use 
ful transmission as evaluated by equation 3. In the limit, 
as the code groups are taken infinitely long, the amount 
of slowing down from the ideal rate becomes infinitesimal 


Another Rice 


information ts carried by 


type of signal from those of has been 


suggested by Golay,*® where the 


the timing of a short duration pulse of larger instantan 


ous amplitude, but low average power over a given sig 


naling time. The exact instant at which the pulse occurs 


over this given time, indicates which one of a finite 


the 


group 


ol messages 1s one transmitted. It ippears that the 


use of this code permits approaching the efhciency indi 
cated by equation 3 
codes in binary form to 


I hese ol 


do not refer to the band-limited portion of the 


Slepian has studied concrete 


obtain the advantages of large groupings 
COUTTS 
channel 


Although the 


proved ol great conceptual value, if 


elaboration of codes in this manner has 


has not found gen 


eral favor in practical communications. The basic rea 


sons, as Shannon points out, are that it introduces delay 


for encoding and decoding. Further, it involves translat 


ing and possibly specialized receiving equipment which 
is bulky and costly, may be uneconomic with the trans 
mission facility, and may introduce additional erro 


N cede SS to Say thes« under care 
ful scrutiny at the present time 


the 


hazard points are ill 


ind it is not unlikely that 


some derivation of ideas will find a place in 


inn tarne 
practical utilization 

Perhaps it should be observed that, even more tunda 
mentally equation 3 really represents an upper limit of 
performance for idealized limitations only of frequency 


I he 


where it does not apply or 


band and noise simple equation 1s not to be used 


where other derivations are 


ipplicable and other limitations are significantly present 


Phe imperfect equalization of the line, and variations 


with the time of its net loss, are additional limitations 


which encroach on the upper limit of performance on a 
Also the 


the freque ncy band does not 


basis of economi equilibrium noise 8 not 


usually of the idealized type, 


cut off sharply, and the timing of sampling instants at the 
receiver differs from optimum 
These all mean that a performance well under that 


indicated by the idealized Shannon equation is likely to 
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be in economic equilibrium, and that the value of com 25. Communication in the Presence of Noise, C. E. Shannon. Proceedings, 


} , Institute of Radio Engineers, vol. 37, Jan. 1949, pp. 10-21 

arative elt 7 Tie Cc - . ‘ ‘ , 

para y ISI VE ughest thei ney codes to actual com 24. Coding for Noisy Channels, P. Elias. Convention Record, Institute of 
munications systems is restricted, at least in the present Radio Engineers, Pt. IV, March 1955, pp. 37-46 


art 25. Note on ‘Theoretical Efficiency of Information Reception with PPM, 
é ; M. J. E. Golay. Proceedings, Institute of Radio Engineers, vol 37. Sept 
Some work has been done evaluating the influence of — 1949, p. 1031 












in pe rlect equalization and regulation ' These both 26. A Class of Binary Signaling Alphabets, D. Slepian. Bell System Tech 
; / . nical Journal, vol, $5, Jan. 1956, pp. 203-34 
increase the signal-to-noise requirement for a given erro - . 
K 1 ne 5 : . 27. Theoretical Fundamentals of Pulse Transmission, E. D. Sunde. Jbid, 
perlormance, A conventional figure for engineering the vol 33, May 1954, pp. 721-88 


equalization is to permit the residual error to degrade 28 Theoretical Fundamentals of Pulse Transmission, E. D. Sunde. /Jbid, 
° July 1954, pp. 987-1010 
the noise pert« ance by 3 db olerances oO e a 
perform ry 3d Polerances on the addi 29. Effects of Signal Fluctuation on the Detecting of Pulse Signals in 
tional error to be contributed by imperfect regulation Noise, M. Schwartz, Transactions, Institute of Radio Engineers, PGIT, 
va vol. 2, June 1956, pp. 66-71 
vary, but also run in that general order of magnitude 
B 5 40. Communication through Noisy, Random Multipath Channels, G. I 
(The second and concluding article which will appeal furin. Convention Record, Institute of Radio Engineers, pt. V, March 
, 1956, pp. 154-166 





im othe next issue discusses carrier transmission, the 

41. Transmission Line Characteristics and Effects on Pulse Transmission 
homodyne detector and the applications ol informa P. Mertz. Symposium on Information Networks, Brooklyn Polytechnic In 
stitute, vol 3% April 194 pp. 85 114 









tion theory to pictorial transmission, facsimile, television 
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An Instrument for Measuring Thermal Neutron Flux 


» V. WEAVER 


N INSTRUMENT has been developed to measure 
/ thermal neutron flux directly and automatically in 
the range from 10'* to 10 


neutrons pe square centt- 


meter pel second at ambient temperatures up to 550 ¢ 


When two nearly identical elements, one containing en 


riched, and the other natural uranium are placed to 


gether in a neutron flux, a temperature deference will 


exist between them caused by fissioning in the fueled ele 
ment. Since both are heated equally by gamma radiation 


this temperature difference can be related to neutron 


flux. If the element containing natural uranium ts 


heated electrically to the temperature of the fueled 


element, the electric powel required will be propo! 


tional to the difference in heat generated between the 


neutron flux. The system, shown 
When 


fissioning in the 


two clements and to the 


in Fig. |, functions as follows a temperature dif 


ferential exists because of sensing ele 


ment, the electric potential in the differential thermo 


couple actuates a proportioning controller, which regu 
Digest of 


Measurin 


cleonic and 


paper 57-406 I he 
Instrument recommended by the 
Radiation 
cal Operations 


Development of a Thermal-Neutron-Flux 
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ipproved by the AIEI 
Nucleat 
Philadelphia, Pa Mar. 11-14, 1957 
AIFF ¢ 


Smith ind J. W 
Columbu Ohio 


Instruments and lechni 


Department for presentation at the 2nd Science 
and Engineering Conference 


uled for 
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Memorial Institute 
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Measurin 


CHASTAIN 


lates the power output of a magnetic amplifier supply 
ing electric heating power to the balancing element. Thi 
automatic adjustment of power to the balancing element 
until th: difference between the 


continues temperature 


sensing and balancing element ts zero, The equivalent 


of the net fission power ts read directly trom a wattmeter 
thermal neutron flux sensing assembly, the sin 


19 Is wo | 


Tr the 
elements contain by weight) 
ALO,, 49.18 w/o MoSi 1.64 w/o UO The sensing 
clement contains highly enriched UQO.; the 
natural UO I he 


tered ceramu 


balancing ele 
clements are assembled in 


inch OD by 2-3/16 


ment 


stainless steel case 3/16 inches long 


The original flux-measuring device could measure 


flux at S/ points along a reactor core in 37 minutes 


with a maximum error of 3 to 5°). The newer instru 


ments are capable olf making a 
fuel 


Power measurements can be 


flux-measuring 


than 10 


traverse 


through a 3-loot assembly in less minute 


converted immediately to 


thermal neutron flux data (1) by directly calibrating the 


instrument by other flux measuring technique sor (2) by 


direct calculations trom the lormula kp, where 


thermal neutron flu» neutror per cm® per second 


powel supplied to the balancing clement 


1 constant which can be calculated trom the nuclear 


| prope 


! 
| 
! 
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Fig. 1 


neutron flux measur- 


Basic thermal 


ing system and cir 
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The operating principles of the radio phase- 

comparison angle-tracking system known as 

Minitrack are examined. Design criteria for the 

system are discussed with reference to the se- 

vere weight and size limitations and altitude 
limits of the Vanguard satellite. 


N THE ESTABLISHMENT of 


about the earth, the problems of acquiring it initially 


a satellite in an orbit 


by ground instrumentation, and then tracking it with 


sufficient precision to determine its orbit) assume major 


proportion I hese problems can be likened to that ol 


the classical litthe boy who “shot an 


arrow into the au 
In the case of the Vanguard satellite, it is hoped 

that the “lall to earth” suffers a substantial time delay 
Phe Vanguard Project, in addition to its responsibil 


ties for the launching of the earth satellite 


is re sponsible 


for proving that a satellite has been established in an 


orbit around the carth, [tas thi 


latter responsibility that 
require that a method of ground based acquisition and 


tracking of the itellite be provided 


OPTICAL PERACKING 


to mind when the 
The 


method, is to track the object visually, in much the 


SEVERAL METHODS Lnmediately come 
problem of tracking a satellite ts first contemplated 


first 


Anic manner Aas Wwe ec the moon In the case ol our sub 
miniature moon, whose diameter will not exceed 20 
riche und whose orbit is relatively close to the earth, 
it will be ithin the earth's shadow and, theretore, not 
illuminated for a large portion of the time, while for 
most of the remainder of the time it will be over the 
unlit atmosphere of the earth and, therefore, no more 
visible than the stars in the daytime. This actually limits 


the periods of the day during which one can track the 


object visually by 


reflected sunlight to two periods of 


possibly one hour each —one just before sunrise, and one 


just alter sunset, During these times, optical tracking 1s 


feasible, but somewhat difheult because of the small 


ive and extremely low brightness of the object, com 


bined with its higher angular speed, which can be as 
great as SOO time 


When 


s the angular speed of the stars 


optical instruments are used, this situation 
changes completely, If at lescope is used, the apparent 
brightness of the star increases greatly compared to its 
background, making it quite probable that the satellite 
will be 


creased the 


seen. However, the use of the telescope has de 


held of 


now he needs information as to where to look or, alterna 


eflective 


view of the observer, so that 


Mengel is with the U. S. Naval Research 


Laboratory 


Washington 
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tively, many more observers to look with him, each of 
whom would scan a preassigned sector of the heavens in 
a manner designed to provide an intercept by the satel- 
lite as it passed within seeing range of this location 

\ second optical method would be one that increased 
the visual brightness of the satellite by self-contained 
lights, or by illumination from the earth. Both of these 
methods are possible but, either because of the weight of 
the power source for the self-contained light or because 
of the extreme power and tracking accuracies required 
from a ground based searchlight system, there are serious 
technical drawbacks that detract from their suitability 


lor this program 


RADIO TRACKING 


\s AN ALTERNATIVE to optical methods, radio tracking 


methods are next considered. Because of weight limita 


tion, a passive system using ground based transmitters 


initially appears to be a plausible solution, until the 
prohibitive power requirements of a ground transmitter 


are calculated. For this reason, the use of an active sys- 


tem radio 


using a transmitter within the satellite 


was 
considered, Such a system would have the disadvantages 
of imposing a weight penalty in the payload of the satel- 


the battery 


power it could carry, but it would provide a_ positive 


and of having a lifetime limited by 


system of tracking that could easily be differentiated 
from any other naturally occurring signals, thus posi- 
tively identifying the satellite, as well as providing a 
system, operable day or night, independent of weather 
or cloud conditions. 

\ radio system of the latter type was proposed prior 
to the establishment of the Vanguard Project and was 


Naval Research 
(NRL) proposals for an earth satellite program 


included in Laboratory 


The 


proposed system named the Minitrack System to denote 


the original 


a minimum weight tracking system, was based on previ- 
ous NRL experience gained from the design, construc- 
tion, and operation of phase-comparison systems applied 
to angle-measurement studies. From these studies it was 
apparent that precise angle measurements as a function 
of time could be obtained with relatively simple elec- 
tron For 


techniques tech 


niques to the problems of satellite tracking, it was first 


the application of these 
necessary to determine the system parameters applicable 
to the stringent weight and size requirements of the 
satellite package, and to determine if these could be used 
in such a tracking system in a manner that would pro- 
vide useable tracking data, 

In order to form a better understanding of these sys- 
tem parameters, let us first examine the operating prin- 
ciples of a radio phase-comparison angle-tracking system 
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such as Minitrack. Such a system operates as radio inter- 
ferometers, obtaining the angular position of a radio 
source by measuring the difference in radio path lengths 
from the source to each of a pair of antennas. For in 
stance, Fig. | shows two antennas erected on a baseline 
A,A,, which is precisely measured in length, location, 
and direction. From the known measured length 1, of 
this base line, its radio path length is known to be n 
wavelengths, or 360 n degrees of radio phase. The signal 
from radio source § arrives at antenna A, at the same 
time as it arrives at point P. Thus, PA, is the difference 
in radio path length between radio paths SA, and SA,, 
equal to m wavelengths, or 360 m degrees of radio phase 


For S at great distances, A,PA, is a right triangle, and 


oe ee? d,, or m/n. 


Thus, if a meas 


the cosine of angle 
urement of the relative phase of the signals arriving at A, 
could be made, the value of m, and hence a would 
the Minitrack 


System, which can measure relative phase from a fraction 


and A 


be determined. This is function of the 
of a degree to 360 degrees. Readings above 360 degrees 
repeat as though they were referred to zero, thus giving 
ambiguous readings whenever the path length difference 
exceeds one wavelength. Such ambiguities are resolved 
by using multiple pairs of antennas for each baseline 
direction, arranged so that the shortest baseline does not 
produce a radio path length difference exceeding one 
wavelength anywhere within the beam pattern of the 
antennas used. The outputs of each of these antenna 
pairs are then used in much the same manner as a coarse 
and fine synchro system. 

Fig. 2 shows how the addition of another baseline, o1 
thogonal to the first, provides a second angle to the radio 
All of the angle measurements are made as di 


that 


source 


rection two such measurements allow 


the third 


cosines, so 


direction cosine to be calculated, thus com 


pletely determining the angular position of the radio 


source, 


(SATELLITE) 


—— 
| ma OF 
ig -{ 360 ned ei 
8=k COSINE « -—[PHASE MEASUREMENT SYSTEM] 


Fig. 1. Basic method of locating the angular position of the 
satellite by measuring the difference in radio path lengths to 
each of a pair of antennas. 
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Let us now consider the problems associated with the 
satellite itself to see if such a system would be feasible 
for satellite tracking. 

The satellite, for reasons of energy conservation, will 
be launched in an easterly direction at an orbital incli 
nation now established at between 35 and 40 degrees 
Satellite altitudes will generally be above the ionosphere, 
requiring radio signals to traverse virtually the entir 
depth of the ionosphere. Payload of the satellite will pro 
vide the most serious system-<lesign stumbling block 
allowing only an absolute minimum of satellite trans 
mitter weight, requiring the smallest and lightest circuit 
components, the least amount of battery power, and the 
greatest possible power conversion efhciency to be 
utilized. 

At the ground, antenna arrays were considered feasibl 
in sizes up to nearly 100 feet, if they could be in the form 


of arrays that were fixed mechanically to the ground, re 


ZENITH 
{ TO 
SATELLITE 


Fig. 2. Addition of 


another baseline for 





complete determina- 
tion of angular posi- 


tion of satellite 


Az 


quiring no scanning or movement. Separation of the an 
held 


con 


tennas up to 1,000 feet was considered a suitable 


arrangement, considering practical leveling and 
struction techniques 
these factors 


Based on an operating trequency was 
; 


next considered, The higher the trequency selected, the 
less trouble would be caused by the ionosphere, and 
within reason, the lighter the circuit components within 
the satellite could be. Also, the higher the frequency, the 
shorter the baseline between antenna pairs, allowing a 


How 


ever, at lower frequene ies, larger ground station antennas 


possible reduction in size of the ground station 


could be used for a given antenna beam pattern, thus 
providing greater system sensitivity, while at the same 
time providing greater power conversion efficiency within 
the satellite itself. As a compromise, a frequency in the 
range of 100 to 150 mc was initially considered, which 
that 
ago) 
The 


actual operating frequency now allocated to this system 


135 mec when it was found 


that 


was modified to 100 to 


transistors available at time (about Il4 years 


would provide usable power only up to 135 me 
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Ground 


Fig. 3 


receiving antenna system 


Federal ¢ 
108.00 me, 


boy thre ommunications Commission 


(FCC) 1s 


a previousl unassigned parcel between the 


commercial EM band and the aeronautical navigation 
band 
LN I) \ DESIGN CRITERIA 
ANTENNA CONSIDERATIONS lor both the satellite and the 
rround station were based on this frequency. It was a 


basic requirement that the satellite antenna provide the 
Closest approach to an i otropic system with the smallest 


imgular volume lost in nulls. This requirement was met 


by providing a four-clement radiator system in the form 
round. the 


ol a turnstile 


“equator” of the satellite ball, 
which provided circulay polarization in a direction nor 
mal to the plane of the radiators and linear polarization 


in that plane, Because of the possibility that the attituce 


of the satellite could change by 180 degrees during sub 
CQUENL passes linear polarization was selected at th 
vround station, to be provided by an array of clements 


umed toward the zenith. In order to provide the greatest 


coverage in the north-south direction, providing — the 


maximum possibility ol 


intercept of the satellite as it 


passed over the station meridian, the array is only one 


clement wide in this direction. In the east-west direction 


in array ol 6O0-foot dimension was allowed, to provide 


the required gain by reducing the beam width in this 





Fig. 4. Detail of individual radiating element. 
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direction. The resulting antenna consists of an array ol 
8 driven frame radiating elements (Fig. 3), mounted 
above a ground screen approximately 10 feet north-south 
by 60 feet The 


this antenna is a fan-beam oriented with the major axis 


east-west, beam pattern resulting from 
in the north-south direction, the beam being. slightly 
more than 100 degrees north-south, and 10 degrees cast 
west, measured at the 6 db points. The detail of an in- 
dividual radiating clement is shown in Fig. 4. 

With 


because of transmitting from 


this antenna system, a loss of 3 db is incurred 


a circular radiation system 
into a linear receiving system. When the elements of the 
ground receiving antenna are within, but aligned normal 
to, the satellite turnstile signal 


plane ol the antenna, 


loss can be expected. Also, because of the so-called Fara- 
day effect within the ionosphere, whenever the satellite 
is oriented so that the plane of the antenna elements in 
ludes the ground receiving station, the received polariza 
tion is essentially linear, and the plane of polarization 


ould 


arrive at 


therelore be rotated by the ionosphere so as to 
the receiving antenna orthogonal to the ele 
ments, again causing signal loss, Because the probability 
of alignment according to these two conditions is rela 
tively estimated at 20°) on 


low, has 


less, no attempt 
been made to guarantee signal reception under these con 
ditions 

Fig. 5 shows a layout of a complete Prime Minitrack 
antenna system utilizing eight antennas of the type just 
described. The basic arrangement of this system is a cross 
with 500-foot legs. Four antennas at the extremes of this 


I he 


provide north 


CTrOSS provide the fine measurement of the system 


north-south leg 


y 


two at the ends of the 
ends olf the east 


the 


south measurement, and the two at the 


west leg provide east-west measurement, Because ol 


broad north-south antenna beam of 100 degrees, two 


sets of ambiguity resolution antennas are re quired in this 
direction. A) single 


antenna pair provides the medium 


ambiguity resolution in the east-west direction—all that 
is required in the east-west antenna beam of 10 degrees 

These ground receiving antennas were designed pri 
marily to provide that can be 
held. Dritt ol 


or variation in its position with respect to 


a known phase cente 


referenced in the layout of the antenna 


this center 
the angle ol incidence of the received signal would cause 


serious system errors and must, therefore, be designed 


against. A single antenna array utilizes eight driven 


frame-type radiators arranged in a balanced corporat 


feed structure, By controlling the impedance of the teeds 
in this structure, the amplitudes and phases of each el 
ment can be controlled, and tested for, thus providing a 
phase pattern that does not vary by more than | degree ol 
phase in the distant field anywhere within the 6 db points 
of the beam pattern, 
feed 


sy balancing at the length of each 
Minitrack 


by burying these cables two feet in the earth to 


line from each antenna of a pair to the 
provide temperature stability, and by eliminating all but 
feed 


stability can be 


the most necessary connectors in the lines, it is 


hoped that a useable long-time line 


achieved so that frequent checks of line lengths will not 


be required. All r-f lines to be used on this system will 
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be either bead-supported air-line, or spiral-supported 


line. 


PRIME MINITRACK SYSTEM 


THE ELECTRONICS for the Minitrack System are mad 
in two types. The basic and most complete type, known 
as the Prime Minitrack System, utilizes phase comparison 
at a low audio frequency, converting the signals from 
each of a pair of antennas to a 500-cycle signal by using 
a special local oscillator technique. 

Output data will consist of: (1) the fine angular data 
(the north-south and east-west direction cosines of the 
satellite position) in digital form read out 20 times per 
second, with the time of readout accurate to better than 
a millisecond; (2) these same two fine angles plus the 
three ambiguity-resolving angles in analog form to pro- 
vide ambiguity resolution of the “fine” digital angles; 
(3) signal level from the two fine-angle channels; and (4) 
time in the form of a serial code based on a 24-hour in 
terval read onto the record every six seconds for positive 
A block diagram 


time reference of every recorded event. 


of this system is shown in Fig. 6, for one antenna pair 
phase comparison channel. It should be borne in mind 
that five such phase comparison channels are used in the 
Minitrack Station as follows: (1) 


the 500-foot baseline; 


east-west 
(2) north- 


complete 


from east-west 


“fine,” 
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Fig. 5. Layout of Prime Minitrack antenna system 
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Fig. 6. Block diagram of Prime Minitrack System. 
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north-south 12-foot baseline. In this Fig. 6 block dia- 
gram, the special local oscillator unit provides two oscil 
lator frequenci separated by 500 cps to the first mixers 
These two frequencies are 119.2950 
which produce 11.2950 and 11.2955 
108.000 


ol the receiver unit 


mec and 119.2955 rc 


rie ignal out ol the mixers trom the received 


me signals. These two signals are then added, and again 
converted to a lower if in the second mixer, producing 
signals of 470 ke and 469.5 ke, which are then fed to the 


combined i-f amplifier. Here the bulk of the system gain 
occurs, providing an output level of about 15 volts, which 
feeds a law detector. The output of this detector 


qpuare 


is a 5OO-Cps signal and the phase ol thi V00-C ps signal re 


difference between. the 
(labeled the 


special local oscillator unit is the 


lerred to the /00-Cp frequency 


two local oscillator frequenci /0-Cps rel 
erence signal ) trom the 


same as the phase difference that existed initially between 


the two 108% me r-l signals received at the two antennas 
These signals then teed the pha © measurement rack, 
where thie ine compared it phase and both analog and 
digital outputs ol thre phrase differences are generated 


readings are controlled 


All digital phase measurement 


im time trom the output ola Precision Cini tandard 
rack, which is basically a standard Loran timing oscilla 
tor, Western Electric type 0-76A/l with count-down 
circuitry and with receivers to provide frequency com 


parison to a transmitter uch as sta 


WW\ it least 


iter a three-week 


tandard frequency 


tion once a day. The timing accuracy ol 


thiis cenit wing period, is better than 


i fraction of a mullisecond per day alter comparison to 
the standard transmission 


Nine 


lished in what 


tations of the type just described are estab 


ipproximates a north-south fence to give 


i maximum imtercept probability for a satellite orbit 
inclined between 30 and 40° degree Station locations 
are Blossom Pot, Mad Fort Stewart, Ga Havana, 
Cuba; Antigua, B.W.I Quito, Ecuador Lima, Peru; 
Kr > 
{ 
4 ’ 
wean (BI | >t 
| 
| ANT #1 N N NT #2 








460) ino’ Racy 46 


Fig. 7. Block diagram of Mark Il Minitrack System 
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Diego, 
Aus- 


to these, but 


Antofagasta, Chile; Santiago, Chile; and San 
Calif 
tralia, and two additional stations similar 


An additional station will be established in 


antennas, are being estab 
Furk Islands in the 


sritish West Indies. In the case of these last two stations, 


with low-gain, wide beam 


lished on Mayaguana and Grand 


r— - + 
\ 
| , 
| 
| ed -@) 
+ ¢ + « - 
> 
> + + 
Fig. 8. Simple Mini- 
track transmitter. 
> . 
| 
| 
| 
| | 
| 
. - 





the minimum weight of the transmitter unit in the vehi- 
cle makes it the most preferable method of range instru 


mentation for tracking the third stage of the launching 


vehicle during the test vehicle series. By means of tri 
angulation techniques, missile velocity will be dete 
mined from the angle vs time data trom these two sta 
tions 

This network of Minitrack stations will be linked 


with a Vanguard Computing Center by means of a high 
speed communication system, so that the radio tracking 
data from any given satellite passage will be in the com 
puter within 20 minutes of the passage. To provide this 
system, the U.S. Army well establish radio and wire tele- 
links South 
Fort Stewart stations and the Vanguard Control Cente 
at NRI 


this Control Center by means of wire tele type. “Phe 


type between the American, Havana, and 


and the remaining stations will be linked with 
Con 
trol Center will provide technical control of the Mini- 


track track 


to the computing center for introduction into 


network, and will examine and forward all 


ing data 
the IBM 704 computer. The output of the computer, in 
the form of ephemerides for the satellite will be issued 
various 


from the Vanguard Computing Center to the 


tracking activities recuiring this data 


MARK II SYSTEM 





\ DIFFERENT Type of Minitrack system called the “Mark 
11 System,” has been designed to provide a means of meas 
uring the satellite orbit at more numerous locations 
around the earth and, thereby, measure the precise loca 
tion of additional stations with reference to the complete 
geodetic system of the earth. This system uses a simpli- 
fied 


provide time of transit information from the satellite 


electronic system and as few as two antennas, to 


passage. This system is designed to operate in conjunc 
i f ? 


tion with the Prime Minitrack Network, utilizing the 
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data from this network for ambiguity resolution, thereby 
antennas tor 


The 


pro 


eliminating the need for more than tour 


complete measurement of the satellite passage. 


Mark II System is designed for use by universities 
radio clubs 


advanced amateur 


is felt 


fessional groups, and 


throughout the world. It that it will be suitable 


for obtaining accurate and usetul information at many 


locations where complete Prime Minitrack stations are 
\ prototype of a complete Mark II Mini- 


not feasible 


track Station has been built by the U. S. Naval Research 


Laboratory. Drawings and data from this prototype unit 


will be made available to any prospective user ol this 


type olf system, in an effort to increase the total numbe 
of Minitrack 


measurements around the world 


Minitrack System is based on the use olf 


The Mark II 


phase comparison techniques between the two r-t signals 


received. A block diagram of a typical Mark II System is 


given in Fig. 7. Here, the signals from each antenna pai 
are combined in a hybrid junction, which has the prop 
erty of giving a zero-signal output from one terminal for 
a radio path length difference of 180 degrees (one-half 
othe 


wavelength), and a zero-signal output from the 


a radio path length difference of 360 de 
Kach ol 


amplitude modulation receiver, the 


terminal for 


grees (one full wavelength) these two terminals 


feeds a low-noise, 
outputs of which feed a product detector The output ol 
this detector provides accurate zero signal crossings at 
the radio path length differences corresponding to 0, | 


wavelength, | wavelength, etc. In normal operation, 


where no serious amplitude modulation of the received 
signal at extremely low audio frequencies exists, this out 
put can be used for proportional data over the range of 
150 to 210 degrees, 330 to 


about 10 to 1) degrees, 


19) degrees of phase, etc. It does not, however, provide 
continuous data between these points which is the major 


difference between it and the Prime Minitrack System 


Fig. 9. View of transmitter unit before potting. 
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Minitrack Sy 


a single antenna 


The complete Mark II System for 
pair thus includes an r-f hybrid junction fed directly by 
the two antennas, two low-noise 108 mc amplitude mod- 


ulation receivers using a common local oscillator, a 


product detector, an audio amplifer, a recorder unit 


suitable for recording at least two and preterably four 


channels of data plus time, a time standard receiver, and 
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Fig. 10. Block diagram of transmitter showing dual function of tracking 


and telemetering data from the satellite 


those locations not close 


WWVH, on 


auxiliary 


antennas. For 
Ww\ 


signals consistently, an 


the required 


enough to receive the other standard 


tire precision crystal 


clock 


standard 


unit is desirable to guarantee the availability ol 


time during every tracking event. If a more 


austere approach to this system 1s required in antenna 
made ol 
feed 
I hie 


Lions 


system made up of an array ol folded dipole 


transmission line 


television twin-lead on open wire 


will sufhice, with lumped constant hybrid junction 


COPTTDETDULED LA 


receivers can be normal good quality 


local 
amplifier-converter units using tubes such as the 


ends. If the 


oscillator plu pre 
OoBY4 


is to 


receivers using a common 


or even GL-6299 in the tront system 


provide scientific data, a recorder must be available 


manel meter would provide indication of 
| | 


Suitable 


otherwise, a 


the satellite passage recorders must have a tre 


quency response of at least 10 cycles per second, and in 


clude provision tor time marking and the output of the 
\dditional 
both 


product detector as a minimum require ment 


recorder channels to provide the age signals trom 
receivers plus a second time marker on the opposite side 
resolution ol at least 


paper 


speed ol approximately | inch per sccond minimum ith 


olf the record are desirable. Time 


recommended; thi 


25 milliseconds are requires a 


3 inches per second being pret rable 


IHk MINIT RACK TRANSMITTER 


PRANSMITTER Within the satellite 
vii 
An operating frequency ol 
high 


with good ethciency 


DHE MINITRACK 


utilize a crystal controlled oscillator powered 


Mallory 


used 


LO#K.00 
sible 
lower 
Mini 


used 


mercury cells 


mc 1s to provide as 1 frequency as po 
| 


consistent and the resultant 
\ diagram ol a 
is shown in Fig. & 


CA-53233> at 


weight within the satellite impale 


transmitter The transistor 
Western Electri 
quency ol above 500 me and a dissipation rating ol 


With seven RM-/2 Mallory 


about 15 power for 


track 


is the has an a cut-oll tre 


i) 


mw batteries, this unit will 


provide mw of three weeks at a 


weight of 15 ounces, excluding antenna and external 


shields. It is 2 inches in diameter 


heat by 234 inches in 
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height. This unit is shown in Fig. 9 before potting. 

In addition to the basic function of tracking the satel- 
lite, the r-f portions of the Minitrack System serve as the 
r-f{ link for telemetering data from the satellite, Fig. 10 
satellite which 
provide continuous telemetering during the life of 
the Minitrack 


shows a block diagram of a transmitter 
will 
transmitter, 


This unit is 51% inches in diameter by 454 inches high, 
weighs 7.8 pounds including 18 RM-42 and 2 RM-/2 Mal- 
lory mercury batteries, and will produce 80 mw of power 


at 100°), modulation for a period of over two weeks. 


There are certain types of experiments scheduled for 


use in these satellites that cannot provide continuous 


tclemetering, either because of weight limitations on a 
continuously operating power supply, or because they 
require a dumping signal periodically, For these experi- 
ments, a command turn-on receiver will be incorporated 
in the satellite, This unit will receive a command turn-on 
ignal with two fixed audio tones from the ground and 
actuate a relay in its output circuit, Actuation of this re 
lay will connect the power supply batteries to the scien- 
tific ¢ x pCcrIments and to the tel metering coder for a peri 
od of about 30 seconds, modulating the modulated Mini- 


track transmitter for this period, 


CALIBRATION TECHNIQUE 


To CALIBRATE the Minitrack System, a method of cali- 
bration using optical techniques will be used. A special 
polar-mounted camera using an {/5.0 40-inch ultralinear 
lens will be mounted at the exact three-dimensional cen 
ter of the Minitrack 
nighttime operations, a high flying airplane will carry 
a Minitrack transmitter together with a radio-controlled 


antenna configuration, During 


flashing light that is commanded to flash about every 
second from the ground Minitrack station. When this 
plane is flown across the Minitrack antenna beam, the 
camera photographs the position of the flashing light on 
the plane against the star background, thereby permit 
ting post-flight reduction of the photographic image to 
provide the airplane position to the order of 2 seconds 
of arc. Such calibration runs will be made about every 
month at each tracking station, using specially trained 
calibration teams. More frequent checks of the Minitrack 
System will be obtained by measuring the position of the 
sun and several of the radio-stars by using them as radio 
sources of calibration position, Unfortunately, their an 
gular sizes are too gross to give the ultimate system pre 
cision required, but significant information in the field 
of radio astronomy may be obtainable in this way. 





The Values and the Danger of Codes 


HEATH 


Codes, rules, and regulations, when not woven 
into the inner life of a person, lose their meaning 
and will not withstand turbulent or catastrophic 
experiences. One of the chief responsibilities of 
the engineering profession is that of establishing 
codes which tend to foster the development of 
the highest ethical convictions in the individual. 


VERY GREAT EXPANSION of human endeavor 
and every great creative experience seem to result 
in codes of conduct the purpose of which is to 
bring order into that endeavor or into the burst of life 


The 


having been delivered from enslavement in Egypt, and 


resulting from the creative experience, Hebrews, 


having accepted that deliverance as by the hand of God, 
sought to put into an elaborate code the obedience which 


this act of deliverance demanded. Much of the result can 


Heath 


Values and Danger of Codes 


be seen in the book of Deuteronomy where you will 
find some very interesting canons on the subject of a man 
and his work. 

Ihe danger with codes is that the farther they are re 
moved from the initial experience which fathered them, 
the more unrelated and irrelevant do they become to the 
contemporary situation. They tend to become hard and 


formal and traditional rather than inward and com 


pelling and persuasive. Jesus’ “Ye tithe mint and anise 
and cumin but ye leave undone the weightier matters of 
the law, justice, mercy, and faith,” is a case in point. 

Our forefathers, by and large, lived by a code of be 
havior which sprang from an inner compelling convic 


tion. As the code was handed down to the next genera- 


Essentially full text of an address given at the AIEE Winter General Meet 
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tion, the standard still held some compulsion but the 
original inner experience which gave rise to the code was 


The 


course by what the sociologists call a psychological gyro- 


lost. new generation was to some degree held on 
scope. Then a following generation quite removed from 
the original source loses the gyroscope and the standard 
becomes increasingly meaningless. 

This indicates the danger into which codes of behavior 
fall. A 


athletes who a year o1 


rather pathetic example of this is seen in the 


so ago abandoned the honor sys 


Here 
But it 


tem and cribbed in examination. was an iron-clad 


had 


ner compulsion because it was tradition-directed and had 


code, rigid, demanding, absolut lost the in 


never been woven into the inner life of the students 


Thus, codes which are not given continual interpretation, 
relevant to the 


making them immediately situation at 


hand and thereby claiming inward acceptance, lose thei 


Codes 


are imposed from without or from the top 


meaning and their hold whicly are the result of 


tradition, o1 
down, will not stand the test of turbulent on catastrophic 


experience Codes or canons have value as they are ex 


pressive of an inner conviction which derives from the 


acceptance of the meaning of life 
New York City, 


cerned especially 


One young minister in 
working in a difficult slum area and con 
with drug addiction among young 
people, makes the appalling statement that drugs to many 
“the 


of these young people become sacrament of the 


meaninglessness of life.” Drug addiction is, as it were, 
the normal behavior which follows the acceptance of a 
behavior is 
What is the 


meaning of my life in my profession? What am I willing 


hopeless and defeated view of life. Human 


based upon the accepted context of life 


to live for? What am I willine to die for? 


Well, the ultimate meaning of life lies beyond life—it 


lies in a man’s relation to his Creator. Man is a part of 


Creation, he is not the Creator. He must find the purpose 


Man has 


powers he 


of his life in the purpose of his Creator for him 


been fashioned with all the wonderful has 
capable of fathoming the deepest secrets of the universe 
for a purpose. If a man is to reach his fullest stature, his 
life and work must become the expression of this purpose, 

I am stressing this because I am certain that our canons 
of behavior will have vitality and the capacity to grip and 
mold oul behavio1 only as they are contemporancously 
expressive of this ultimate purpose in life 

Well, how can we make and keep our ‘canons expres 
sive of the highest professional standards and morally 
compelling upon our profession in the immediate situa 
tion? I think that there is considerable merit in proposals 
to use the method of practical case study. Daily problems 
and questions that are troubling us will keep our ethical 
principles fresh. Then the codes which we formulate may 
become not so much specifi commands or solutions as a 
construction of the ultimate principles that will provide 


the tests by which our behavior will be judged 


THE ENGINEERING PROFESSION 


ASSUMING the background of which | have been speak 
ing, it follows that the engineering protession has a re 
sponsibility to pursue the highest form of creativity. This 
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and Danve) of 


provides both the fulfillment of one’s own God-given crea 


tive talents and also one’s responsibility to the tamuly of 


which he is a part. Vo do excellent work is an essential 


«thical quality in a creative person 
a basic characteristic ot an who 1s ful 


\gain engineec) 


filling his life purpose is integrity. To lead people to talse 
conclusions, to allow pride or ambition or covetousness 
to compromise the strictest integrity, is betrayal in an en 


lo be 


this is the 


vince) known as the strict advocate of truth at any 


cost foundation ol 


life. 


here is also the principle of sacrifice as it applies to an 


an engineer's protessional 


engineer, Fulfilling the purpose of one's professional lite 


requires that one’s own well-being shall not be th pri 


mary concern, but rather one’s contribution to society 


as a whole, in keeping with ultimate purpose of the 


Creator. Like the health pioneer who bares his arm to the 
fever-laden bite of the mosquito, the chemical or civil o1 


called 


with claims upon him that go beyond his own advantage 


electrical engineer ts upon to act in accordance 


or even his personal safety 

Phe dec IStONIS which engineers ind phrysi ists have h id 
to make in connection with the expansion of nuclear 
power are extraordinarily difheult, and do not lend them 
\len 


particular 


selves to solution by any simple code of behavior 
will differ as to how they should respond to a 


situation. But the world will be farther ahead if men 


differ out of deep inner convictions, than if they are 
Deo thi \n 


agreed because son superior powel SAYS 


ethical canon which provides for vital, living, inner re 
sponse is better than one that ts static and lifeless with no 
inner persuasion, as often those are which have been 


handed down from above or from long ago 
Again, an engineer who is relating his work to an eternal 
attitudes of mutuality, 


be easy in a protession which frequently encourages a 


purpose will learn to cultivat 


co-operation, and protessional fellowship may not 


“lone woll” type of personality, But we can never be iso 
lated individuals; we belong to a community of people 
engaged in common pursuits. We need to learn the di 


ciplines as well as the joys of group participation, of shay 


ing with each other our achievements, our problems, our 
failures. Our codes should point up the principle but 
the applications should be left to the tmmediat it 


uation 
that fixed 


and detailed codes which rapidly become removed trom 


Enough has been said to make my point, 1.6 


existential experience can become an encumbrance \ ith 
little effect on current conduct. The air is filled with such 
codes: election practice codes, fair employment code 


movie producer codes, college football codes, entertain 


ment decency codes, etc. “Everyone wants to get into the 
act’ —and if everyone does, the act can get pretty cluttered 
up. But if our canons can define simply the basi prin 
ciples of the acceptance of a meaningful interpretation of 
life and these can be supplemented by on-the spot group 
fellowship discussions of particular situations, then it 
seems likely that a developing experience of responsible 
behavior which may permeate the entir¢ protession will 


be produced 
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Electronic Controls as 
Applied to Process Instrumentation 


A. D. ENTWISTLE 


The use of electronics in the measurement and 

control of process variables usually results in 

higher production rates as well as higher quality 

at lower costs. Among the advantages are ease 

of measurement, high speed of response, and 

the ability to transmit information over long 
distances. 


HE BIG NEWS in the International Geophysical 
Year, which we have entered, is the plan to launch 
a number of earth satellites to circle the earth, col- 
lecting information. These satellites were designed using 
electronic computers, and will be launched and controlled 


Phey 


clectronically 


will collect their data by electronics 
back to 


electronically 


and transmit their information 


earth, In these days of earth satellites computers, and 


guided missiles, the problems of applying electronics to 
industrial processes appear by comparison, but by com 


parison only, a simple chore. The application, justifica 


tion, and maintenance of control systems can be ex 


tremely complex, The rewards, though, are many—in 


higher quality at lower costs and through higher produc- 


tion rates with no increase in the labor force. 


APPLICATION 


[Hk MEASUREMENTS ol process variables, the control of 


these factors, and the indication of their quantity is a 


rough definition of process instrumentation, These proc 


ess variables include temperature, pressure, level and 


flow, as well as pH, specific gravity, speed, and torque. 
Dhere 


control a process 


are three general methods used to measure and 
hey can be purely mechanical, pneu 
These also may be used in combina- 


float 


or clectronic 
Mechanical 


acting temperature valves provide admirable service in 


matic, 


tion control such as valves and self- 


many control systems. The use of pneumatics has been 
widely accepted in many control problems trom simple 
processes to complete chemical plants. ‘This acceptance is 
not without excellent reason. The dependability, repeat 
ability, and ease of maintenance of pneumatic control 
are well known 


Where 


tronic process instrumentation is uselul in cases where (1) 


then does electronics fit in? In general, elec 


the measurement can be made more easily electrically; (2) 
the required speed of response is very fast; (3) the trans 
Fesentially full text of conference paper CP57-713 
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mission of information over long distances is required; 
and (4) an electrical output is required to control or 
analyze. 

There is hardly a process variable that cannot be meas 
ured electrically, although this is not always the easiest or 
most economical method, There are process variables 
which must be detected by electrical means, Redox po- 
tential, pH and the whole field of infrared analyzers fall 
into this category. These instruments can be an invalu- 
able tool in the control of chemical processes. The ana 
lyzers measure the amount of radiation absorbed by a ga» 
or liquid, Every material absorbs at certain definite wave 
lengths, and the amount of absorption will be propor 
tional to the percentage of the constituent in the sample. 
Ihe analyzer is calibrated to be sensitive to the frequency 
band of the substance involved. Therefore, it can be used 
as a continuous check on either the quantitative or quali- 
tative factors which affect product cost and quality. They 
are also used as a continuous check on the quantity of 
valuable or dangerous material lost in off gases or liquids. 

When a choice exists as to the method of detecting a 
The 


most common variable is temperature. This may be de 


variable, many other factors must be considered. 
tected by the variation in physical conditions of a liquid, 
vapor, or gas, or it may be measured with a thermocouple, 
resistance thermometer, or radiation pyrometer. If it is 
desired to measure a large number of similar tempera 
tures, the thermocouple offers a reliable and economical 
method, Very high or low temperatures are handled by 
electrical means with ease and the small size of a ther 
mocouple can be advantageous. 

The physical conditions of hazardous or high-pressure 
materials can be measured safely by numerous electrical 
means. The level may be found by weighing the tank with 
a load cell or by measuring conductance with an elec 
tric probe. By detecting the variation in radiation from a 
radioactive source transmitted through the material, the 
level in a completely enclosed vessel can be found. The 
flow of these same materials may be measured by an elec 
tromagnetic flowmeter or a turbine flowmeter with an 
electromagnetic revolution counter. 

\ complete line of electronic transmitters, controllers, 
and recorders is on the market, which is quite similar to 
the pneumatic line. In many cases this can be a very 
satisfactory method of controlling a process. 

In addition, electronic controls are useful when fast 
control response is required. ‘This is important in close 
speed control, or where long distance significantly ex- 
tends the time of response of pneumatics. 

Another factor to be considered is the length of trans- 
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mission, which becomes very important in telemetering 
applications. Examples of these applications are pipe-line 
operations, as well as unattended control stations, as 
used in microwave or power distribution systems. 

We have covered the cases where measurement is more 
satisfactory electrically. We also have the condition where 
the final control required is electrical. Motor control is 
the most common of this type: constant speed, constant 
torque, or control of these factors based on other infor- 
mation. If the inherent regulation of the motor is not 
close enough we must use control, constant speed by 
tachometer feedback and constant torque by current con 
The 


speed can also be controlled by other factors. For ex- 


trol of either a d-c motor or an eddy-current clutch 


ample, pH can be maintained by varying the speed of a 
metering pump. An interesting example of torque varia- 
tion is a center-wind wind-up operation, as used in wire 
and film machines—this as opposed to the surface winder 
used in the textile trade. As the roll builds up, both the 
speed of the mandrel and the lever arm or roll diameter 
are continually changing. Various methods are used to 
adjust the unit to maintain the correct torque at all times. 
Dancer rolls on the material give constant tension, and 
tachometers on the mandrel can be fed back to give a 
variable tension pattern, The armature voltage necessary 
to maintain a given current in a d-c motor can be used as 
a very good measure of the variation in roll diameter. 

A recent development has been a computer which, 
when fed a large number of process variables, can solve 
the process in terms of predetermined equations. It, in 
turn, corrects the variables to maintain any given produc 
tion rate in perfect balance. The automatic refinery is not 


impossible, 
MAIN TENANCE 


[HE MAINTENANCE of electronic equipment presents a 
number of problems, some general to all maintenance 
and some peculiar to the trade. 

Electronic equipment, with the exception of its weak 
est link, the vacuum tube, is usually freer of failures than 
most other devices. The life of the components is long il 
they are properly designed. Compared to brush wear and 
bearing life, maintenance on electronic equipment should 
be negligible. The life of the transatlantic cable including 
tubes is designed to be 20 years. The vacuum tube is the 
weakest link, but the failure pattern for any type in a 
given application can be determined. A tube, if it does 
not fail in the first 48 hours, can be assigned a minimum 
life and an average life. The initial failure rate, although 
not high, can be avoided in critical applications by “burn 
ing in” the tube before installation. A study should be 
made of a tube’s life in a given installation, and the cost 
of the tube failure versus the cost of the tube should be 
carefully compared so that a reasonable replacement 
policy can be instituted. There are many instances where 
an expensive tube can be removed in time from a critical] 
application and then burned to failure in an expendable 
operation. In one operation, a tube failure might upset a 
continuous process for hours, whereas the same failure 


The 


in an intermittent process would cause no trouble 
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predictability of tube life makes scheduled preventive 
maintenance possible and the ease of changing tubes 
makes this type of maintenance inexpensive and the con- 
trols very reliable. 

Unfortunately, although the life of the components 
may be long, weaknesses do show themselves and prob 
lems do occur. The most insidious, the most disrupting, 
and the most difficult to find is the intermittent fault 
This is the trouble that has plagued radio repairmen tor 


The 


most effective way of dealing with this type of tault is 


many years and, more recently television servicemen 


through experience 

For example, one of our machine controls went hay 
wire, disrupting production, By the time we were sum 
moned and arrived, the machine was running normally 
again. Saturday afternoon a phone call informed us of a 
repeat of the same trouble. The trouble disappeared. At 
the same trouble occurred 


Many 


were run to no avail, with the trouble recurring when 


% a.m. a week and half later 


but it had corrected itself when we arrived 


tests 


no one was there. It was half seriously suggested that oun 


continuous attendance would be insurance the trouble 


would not recur. Finally, one Saturday afternoon about 


a month after the first indication of trouble, the machine 


was caught in the act. Testing at this time indicated an 


This was the big break 


intermittent ground in the circuit 
but further work was necessary to find the culprit. When 
it was found that squeezing a plug-in relay reproduced 
the fault, the relay was changed and the trouble per 
manently corrected 

Iwo weeks later a second machine exhibited the 


After a briel check, 


placed the corresponding relay and cleared up the fault 


erratic operation an electrician re 
with a minimum of disruption to production 

Ihis brings up the problem of who is to maintain the 
equipment. Plant electricians, in most cases, are untrained 
in electronics. In addition, the average electrician is in 
capable of assuming the responsibility of trouble-shooting 
There are 


has 


learned his trade by apprenticeship, often with little or 


anything more deeply than tube replacement 


two reasons for this. First, the average electrician 


no technical training. His electrical practices are rule of 
thumb, not logic. The second is that failures are so far 
apart and so varied that adequate practice is impossible. 
The 


nance can be and usually is put on the shoulders of the 


Chere are a number of answers intricate mainte 
engineer. When production is stopped this is the most su 


cesstul immediate relief. However, it is important to 
train others for the job. The engineer is often likely to be 
unavail 


transferred to other sections where he would be 


able. His regular duties also suffer during the times of 
trouble. 

The acquisition of a technically tained nongraduate, 
preferably with considerable practical electronic trouble- 
shooting experience, will give the plant an expert who is 
not likely to be transferred or promoted to another job 
Chis man must be fitted into a regular job, as most in 
full He 


can be used as an electrician or more logically an instru- 


stallations do not merit a time trouble-shootes 


ment mec hanic. 
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Many 


both 


large cities have companies which specialize in 


cheduled and emergency maintenance. They can 


supply experts on call to assure unint rrupted operation, 


Suppliers are also important sources of help but often are 


mule AaAWaYS 


In a more general nature, complete trouble-shooting 


charts and detailed maintenance writt ups can aid re pal 


ol the fault equipment no matter whe 1s called upon to 


ervice the control. This consists of a step-by step proce 


dure for locating a fault. It should be drawn from manu 


factures recommendations plus idditional studies by 


plant personnel, plus known weak points found through 


CRXpPcricice cit 11icd udy <Aane recore 0 Hnoriiia op 
\ detailed stud 1 of 


crating conditions, voltage and wave torms, become in 


valuable during inproper operation Unusual occurrence 
hould il ) be 


onnel 


report recorded and publicized among 


maintenance pel 
Where it can be justified either by the importance of 


in Operation or b the number of identical units, a com 


unit is invaluable. It allows minimum down 


cheduled I he 


itched in, plugged in, or rewired in, de 


ple t¢ 


pate 


time and mamtenance spare unit can be 


arranged to be 
pe nding on the complexity of the system 
littl 


very Wain 


Some 


In veneral. electronic control require 
scheduled 


difficult to locate 


Lonanee iside trom tube replacement 


t\ pe ol trouble can be more 


It 


they remember 


true remember troubles longer than 


that p ople 


good operation, a fact which may result 


a lac I 


elling job to the enginees 


in clectroni 
| he 


with hi 


in the de olf confidence 
Phi vive ! real 
had 


becom 


ClOp Te nt ol 
Whadl 


aver who ha even occasional trouble tele 


vision set extremely reluctant to trust the opera 


tion of a million-dollar process to the new art, and one 


[* riod ol erratu Ope ration is enough to shake a HWiahape 


ments confidence in the entire field. The selling must be 


on the basis of economic or quality justification, A 


surance that the dependability is high must sometimes be 


given by showing actual maintenance cost figures 


\fter justification and installation comes another criti 


cal period, Most controls necd adjustment, particularly 


in a new application where stability and many other fac- 


tors need setting. It is at this time that many a produc- 


tion man has been heard to mutter, 
work 
between production and enginecring ts necded to locate 


After the shake 


dependable oOpcration 


“Take this junk out; 


our old machine better than this Very close tie-in 


mic correct opt rating problems initial 


down the ystem become good 
COMmMNC ICE 


\lter a 


time sets 


mic complaints disappr al 
fault has 


in when every irregular item is a source of com 


occurred and has been corrected, a 


plain whether it occurred previously or not, These can 


usually be resolved and the accepted normal condition 


returns, with no further complaints occurring 


\ particular selling job is needed when an analyzer is 


purchased to replace an existing laboratory method. In 


many cases, the analyzer, a basically repeatable device, 


must be calibrated by use of an existing laboratory 


method, This old method may have experimental errors 
which can cause a wide divergence in results, [t is immedi 
ately apparent that the calibration graph is not a straight 
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I lec tronic 


line but a scatter of points. One of the methods is in 
error. The correct line can be solved by statistical meth- 
ods, but it is difficult to sell the idea that a meter on a 
that 


partment has depended upon for years is wrong. Continu 


cabinet is correct while the careful titration a de- 
ous analysis also shows up variations in plant streams 
that spot sampling can never show. Faith in the new tool 
can be built up only by careful explanations and repeti 


tive checking 
CONCLUSIONS 


PHe JUSTIFICATION for any application should be on 


the economic and quality considerations alone. If the 


taken 


favorable point for electronics. The life of the only doubt 


maintenance is into account, it should be as a 


ful member can be accurately determined, and its un 


scheduled failure largely prevented. Although prepara 


tion should be made for unusual failures, the units 


normally give years of life with no attention required 
The 


tronics to process instrumentation is proof of their worth. 


widespread acceptance and application of elec 
Large investments of money are solely dependent on the 
electronics trom the bottom of the Atlantic to the circling 
satellites above. The safety of millions of people depends 
on the reliability of electronics—in industry, transporta 
tion, and defense. Preparedness is the only prerequisite 


necessary to apply electronics to any given plant 


TV “Polices” Subway Gates 





\ closed-circuit television system has been installed 


on an experimental basis by General Precision Labora 
N. ¥ 


creased efhciency in New York City subway operations. 


tory ol Pleasantville to study possibilities for in 

Mounted on a ceiling beam, a small camera is fo- 
cused on exit gates in the concourse of the Independent 
1nd St. 8th Ave 


carried cable to a 


Division's station at Pictures of the 


area are via coaxial 17-inch mon 
itor screen in a change booth 175 feet away, The pres 
ent installation is designed as an aid in spotting riders 


the Also 


being considered is its use to police platforms, particu- 


who attempt to enter gates without passes. 


larly at night and in little-used stations, as a deterrent 


to crime, 
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fa METHOD of determining a neutron flux trom 


measurements made on materials which have been 
activated by the flux has been used successfully by many 
people. The activation technique that has been used to 
measure the flux profiles in several new reactor cores is 
described here. 

In the reactor core under consideration, a measurement 
of the flux profile along a line parallel to the vertical axis 


of the core was desired. To measure this profile, a lon 


tube of Zircaloy 2 extending from the top of the reacto 
vessel to the botton of the core was placed in the reactor 


The 


well is 0.210 inch and the total length is 20 feet. 


and used as a vertical well inside diameter of this 
The re- 
actor was a high-power pressurized water reactor so that 
the measurements had to be made at high temperatures 
and in high fluxes. Because it would be difficult to posi 
tion foils in the well accurately and it would take a lone 
time to make cnough foil measurements to obtain a com 
plete flux profile, a technique using the wire of the mate 


\ length of 


wire can be positioned in the core accurately and enough 


rial to be activated appeared to be a solution 


data for a complete flux profile can be obtained quickly. 
The device developed in this program for measuring 
spatial distribution of neutron flux consisted of a 0.010- 


inch diameter magnesium with 0.01 a/o (% by atoms) 


indium wire strung inside a tube of either magnesium o1 
2 
7 


magnesium with 33 a/o cadmium. Runs using each of the 


tubes permit an evaluation of both the thermal and 
epithermal neutron fluxes. In operation, the wire and 
tube were attached to a long aluminum-handling rod. A 
disk was attached to the handling rod to locate the wire- 
tube assembly axially in the reactor core well and to actu 
ate an electric timer. The arrangement of the assembled 
device in the core well is shown schematically in Fig, 1. 
Phe second major component developed in this pro 
gram is the scanning bench for measuring the activation 
of the lead 


scintilla 


wire after irradiation. It consists of two 
shielded reel mechanisms, a lead collimator, a 
tion counter, and a timing-and-driving unit. These were 
designed so that the activated wire can be wound onto one 
reel and then counted automatically as it passes from one 
reel to the second reel by the collimator-counter assembly. 
Phe timing-and-driving mechanism moves the wire in 


termittently at the rate of | inch per 15 seconds. At the 
end of each 15-second period, the number of counts re 
corded during the period is printed out automatically, 
the scaler reset, and the wire advanced | inch 


Che operating procedure developed is as follows: 


1. The wire-tube assembly is placed in the reactor core 
I he 


used in these tests was | minute, but it is a function of the 


well and irradiated for a period of time actual time 


neutron density and will vary with the reactor 
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Fig. 1. Cross-sectional view of flux-measuring device in reactor. 


2. The 


and the wire 


wire-tube assembly is removed from the core, 


is wound into one of the reel mechanisms 


3. One hour after removal from the reactor, the wire 


is processed through the scanning bench and the activity 
is measured, The |-hour period is observed to allow the 


decay of extraneous activities 


In in-pile tests, it was found that when the procedure 
outlined in the foregoing is used, a l-minute irradiation in 


a thermal neutron field with a density of 4.38 10” neu 


trons per cubie centimeter would produce 0 10 


counts pet 15 seconds 
In order to determine both the thermal and epithermal 
fluxes, the counting data from a wire irradiated in mag 


nesium tube and a wire irradiated in a magnesium—35 a/o 


cadmium tube must be available. The former wire will 
give a measure of the total flux and the latter wire a 
measure of epitherma] flux, and their difference can be 
used to determine thermal flux, using results of in-pile 
tests 
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Nucleonic and Radiation Instruments and approved by the AIFF Techr 
cal Operations Department for presentation at the 2nd Nuclear Sciene 
ind Engineering Conference, Philadelphia, Pa., Mar. 11-14, 1957. Scheduled 
for publication in AIFF Communication and Electror 19% 

,. | Klickman with the Battelle Memorial Institute, Columbu or 

t R. Dekaleo i ith the Westinghouse Electric Corpora Bert ite 
Pittsburgh, Pa 


Measurements 


Solid-State Neutron-Flux Measuring System 


W. M 


ASSOCIATE 


E. & GRAY 


FELLOW AIEEE 


GRIM, JR 


MEMBER AIEF 


YOR CONTROL of a nuclear reactor, tonization in a 
| gas has been utilized most generally for detection pur 
poses because the output of a neutron-sensitive gas-filled 
ionization chamber responds rapidly to changes in neu 
tron flux and, hence, to the corresponding reactor power. 

Neutron-sensitive thermopiles that utilize the tempera 
ture rise in a solid accompanying transmutation of boron 
into lithium have also been used lor measurement of neu 
flux that 


the 


tron Previous designs have the disadvantages 


the time response is often several seconds, and that 


and, hence to damage by 


I hits 


tibihiy 


fragile subject 


hoch 


mica 


ae Vice Alt 


mechanical article describes an experime ntal 


neutron-fluy ystem that utilizes a rugged neu 
tron-sensitive the rmopaile designed for rapid respons¢ 


I hve 


neutron 


stem | composed of four essential parts (l) a 


sensitive thermopile, (2) a magnetic modulator, 


the modulator, and 
| he sf 


circuit diagram of the 


yy) an excitation source tor magnet 


shown 
big. | 


Dhe neutron-sensitive thermopile is designed to have a 


i transistor amplifier components are 


is portions of the system in 


than 1/10 second, in order 


The 


three 


response time much shorter to 


hye idlequat lor reactor control individual thermo 


ol 
di I 


beimg 


inch diameter 
le ad 
converting 


disk 


tacked in a long re peat 


couple consist ol 


clish 


inner disk 


ass que rice 


the outer being bismuth and and the 


the neutron-flux-to-heat 
material i boron-impregnated 


I hie ( clish 


powde red coppt l 


O.006-meh thick ine 


TRAN 


F. S. REPLOGLE, JR. R. H. SPENCER 


ASSOCIATE MEMBER AIEE 


ing sequence of 100 thermocouple sections to form a 


thermopile of mechanically simple and rugged construc- 
tion. The thermopile was subjected to steady-state and 
transient tests in the nuclear reactor at the Brookhaven 
The 
the thermopile, which has a resistance of 34 


9| 


matched resistance load when placed in a position in the 


National Laboratory. measurements indicate that 


milliohm, 
produces an output signal of microwatts into a 
reactor for which the unperturbed neutron flux is 3.8 

10 


tial response time constant of the thermopile to a step 


neutrons/cm*/sec. From oscillograms, the exponen 


function of neutron flux is estimated at 37 milliseconds. 


signed for an input resistance of 10 milliohms and a time 


second-harmonic magnetic modulator was de 


constant of 25 milliseconds. Mo-permalloy cores are used 
and the time-constant specification requires that a cross 
sectional area ol 2.6 10-* cm® be used. 

The basic tuned stage of the transistor amplifier con 
sists of common-emitter degenerative stages. In each stage, 
the degeneration is made frequency-selective by use of 
an LC series-tuned circuit between emitter and ground, 
the 


Ihe tourth stage of the amplifier is untuned 


tuned to a trequency neat second-harmonic fre 


quency 
x 
experimental data on the behavior of the over-all sys 


tem are not available. On the basis of the measured 


performance ol the individual components and of ap 
propriate assumptions, however, the over-all system may 
be expected to have a maxi 


mum sensitivity of 9 IQ! 


rms amplifier output volts 
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ing electronic drivers for 


control-rod actuators. Con 


sequently, this system is be 


lieved to be a step toward 
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Harold H. Beverage 1956 Lamme Medalist 


Dr. Beverage, holder of many patents and co- 
inventor of the wave antenna and diversity sys- 
tem for high frequency reception, has been 
awarded the 1956 Lamme Medal “ .. . for 
his pioneering and outstanding engineering 
achievements in the conception and application 
of principles basic to progress in national and 
world-wide radio communications.” 


History of the Medal 


W. FRANKLIN 


FELLOW AIBF 


HE LAMME MEDAL, which is to be awarded to an 
jj hoectentervis member of the AIEE today, is one of 
three medals established by Benjamin Garver Lamme in 
his will 

Mr. Lamme was born near Springfield, Ohio, January 
12, 1864. He had been chief engineer of the Westinghouse 
Electric Corporation for many years prior to his death on 
July 8, 1924. During his lifetime he, also, had been the 
recipient of similar awards, one of which was the “Edison 


Medal” from the 


necrs, 


American Institute of Electrical Engi 


He understood the recognition and interest such a 
medal provides, to the recipient first of all, but perhaps 
more important, to the profession, or group involved, as 
a whole. The advancement of the engineering profession 
through education and through incentives toward greate) 
accomplishment and better living for mankind were up 
permost in his thinking 


\LEI 


‘Meritorious achievement in the development of elee 


In addition to this medal which awards for 


trical apparatus or machinery,” Mr. Lamme established a 
similar medal to be awarded by the Society for the Pro- 
motion of Engineering Education, for “Accomplishment 
in technical teaching or actual advancement in the art ol 
medal for “Meritorious 


technical teaching’; and also a 


achievement in engineering or the mechanical arts,” to 


be presented to a graduate of one of the technical depart 
ments of his alma mater—Ohio State University. In addi 
tion to these awards, he set up two cngincering scholai 
ships to be awarded each year to Ohio State University 
students. 

All of this is indeed appropriate for a man to do, who 
who 


had attained the high professional standing and 


ig 
commanded the great respect of his fellowmen, as M1 
Presentation and acceptance addresses given at the Lamme Medal ceremony 


held during the AIEE Summer General Meeting, Montreal, Oue 
June 24-28, 1957 


Canada 


C. W. Franklin, Consolidated Edison Company of New York, Ine 
man of the AIFF Lamme Medal Committee 


s chai 


Aucusr 1957 


I aie 


Ye 
HOPEFULLY 


successiul as a 


had. He 


direct-current 


Lamme certainly was extremely 


designer of machinery, alternate-current 


generators, synchronous converters, induction motors 


single phase railway motors, and a host of other such 


machinery. Mr, Lamme also made important contribu 


tions to electrical system designs. He could foresee how 
the equipime nt he cle ve loped would be required and used 
Ina complet system from the power source to its utiliza 
tion 

university, his work 


1889. He, 


Following graduation from the 


with Westinghouse began early in therelore 


began his professional career only five years alter the 
organization of AIEE. This placed him neat the begin 
ning of the period of initial developments for our earliest 
systems and machinery in the electrical industry. We are 


had 


great leaders of our profession and to have had him see 


fortunate to have such a man become one ol the 


award each Vycal 
The 
Unattainable,” i 
guide for Mi 


fit to establish a medal which we can 


Phe quotation inscribed on the medal Enegince: 
Views Hopetully the Hitherto from 
his own words and states well the Lamme’'s 
lifework 

Phe 29th Medal 


ith a bronze re plica thereol, is to be made today, for the 


presentation ol the Gold tovether 


year 1956. It is to be made to a man, who, through his 


outstanding work in his specialized field has most ce 
tainly contributed a full measure toward providing that 
better living for mankind, toward which Benjamin Gat 


ver Lamme did so much for u 


Career of the Medalist 


W. ENGSTROM 
FELLOW AIEI 


| lr iS A HEAR TWARMING 
ence to take part in a program honoring a good triend 


I have known 


and rewarding « xperl 


and associate for outstanding achievement 


and worked closely with Harold Beverage for more than 


Or 


» years. During those years, | have acquired a deep af 


fection for him and a profound respect for the prote 


I W gstro ex il ice president Radio Corpo 


Amer 


Medalist 





sional merit which is being recognized today in this 
presentation of the Lamme Medal 

Harold H 
Me., a 
Bay 


severage was born in 1893 in North Haven, 
located on an island in Penob- 
the U 
degree in 


mall community 
He studied 
Maine 


electrical 
he 


1958 his alma mater 


scot ecnginecring at ni 


B.S 


honored him with the 


versity of where received 


1915 


degree of Doctor of Engineering 


his 
and 
Immediately alter his graduation, Harold Beverage 
found a stimulating cnvironment in which to commence 
held of 
munication Joining the General Electric Company in 
Schenectady, N. Y., he went radio labora 
Dr. E. F. W Here, he 


given a broad scope under the tutelage of a man who was 


his long and truitful career in the radio com 


to work in the 


tory under \lexanderson was 


an outstanding figure in the development of radio com 
munication 

\ critical problem in those early days was the recep- 
tion of transatlantic radio signals. It was to this problem 
\lexander 


that young Harold Beverage was assigned, Di 


on had devised the “barrage receiver,” essentially a di 


ol 


with which interfering signals emanating from various 


rectional antenna system consisting two long wires 
directions could be balanced out and prevented from in 
with the 
S. Naval 
Harold 


in the reception quality of the two antenna wires 
the 


desired signal. Testing this 
Radio Station at Otter Cliff, 


severage discovered peculiar dif- 


eriously 
the | 
1919 


terlerimeg 
\ my at 
Me 
ference 


bie 


Ca 


launched into a concentrated effort to determing 


The 


following year 


of this work was the achievement in 
ol This 
single antenna which in its physical appearance 
1O-moile 


feature 


on result 


the the Beverage wave antenna 


imple 


resembled a rural telephone line combined a 


number ol of importance to transoceanic radio 


communication, It was aperiodt for all practical pul 


prose It was not only highly directional, but unidirec 


ional, The phantom height of the antenna was several 
thousand leet, yet it required only such low supports as 


he 


antenna provided electrical 


dictated by mechanical expediency This was 


the 


Cl¢ 


ruse the earth under 
characteristics resulting in wave tilt to build up a cumu 
This 
in peeding the growth of long distance commercial radio 


Harold the 


outstanding 


lative signal development was ol baste Importance 


communications, For Beverage, it was but 


first ol many contributions to the advance 


old ido 


when long wave radio was 


World War I] 


needed for certain very special purposes and where high 


During 
towers were out of the question, this same Beverage wave 
intenna was successfully adapted to transmission as well 


is to its Carlier use as a receiving antenna 


studies leading to the wave antenna, he had 
1) 
of field research in radio reception for the newly formed 
Radio Corporation of America (RCA), Dn 
himself had been appointed chief engineer of the new 


his 


ith a 


During hi 


been assigned by \lexanderson to direct a program 


\lexanderson 


Harold Beverage established 
N. Y., near 
the eastern end of Long Island, on a site later occupied 
by R¢ 


company, In new rol 


himself w few colleagues at Riverhead, 


\ transatlantic receiving station. Harold Bever 


thre 


Lamme 


age described his assignment at Riverhead as one of 
“perking up reception,” an extremely modest reference 
in view of the achievements which followed. 

During the middle 1920's, long-distance radio began 
its move into the short-wave areas of the frequency spec- 
Dr. 


the 


by 
In 


trum. And here again, a major contribution 


Beverage played a role of vital importance. 
autumn of 1923, listening to a transmission from KDKA 
in Pittsburgh, Pa., he discovered the phenomenon of 
diversity effect in selective fading. In co-operation with 
H. O. Peterson, a member of the Riverhead staff, he con- 
ducted tests which indicated that the fading occurred in 
random fashion for receiving antennas situated only a 
short distance apart. These tests led Beverage and Peter 
son to the development of the diversity reception system, 
in which two or more antennas spaced a short distance 
apart effectively overcome the problem of local fading in 
the reception of high frequency radio signals. 

With the growth of long-distance radio communica- 
tions and the expansion of RCA, Dr. Beverage’s responsi- 
bilities and range of activities mounted steadily. In 1929, 
RCA Communications, Inc., was established as a subsid 
iary of RCA, and Harold Beverage was appointed chiet 
research engineer, In this capacity, he directed and pai 
ticipated in a series of major developments on all 
branches of radio communication. Among these were the 
very-high-frequency communications 


1930; and the first 


first commercial 


system, installed in Hawaii in tele 
vision relay system, developed for television field tests 
between New York, N. Y., and Camden, N. J., in 193 

In 1940, Harold Beverage’s effectiveness as an admin 
istrator and innovator was recognized with his appoint 
ment as vice-president, research and development, of RCA 
Communications. In addition, he was named director of 
the radio research laboratory of RCA Laboratories Divi 
sion upon its formation in 1942. He exercised, with out 
standing competence, the responsibility of directing a 
broad program of research and engineering over the en 
tire field of long-distance radio communications 

ID 


SCTV ICE 


severage’s service to his profession is matched by 
During World War II, 


traveled far and frequently, visiting the various theaters 


his to his country he 


of operation to solve critical problems of communication. 
His advice and guidance were responsible to a large ex 
the North Atlantic 


munications system which enabled the United States to 


tent for the effectiveness of com 


ferry thousands of combat planes to the European theater. 


Likewise, his guidance was invaluable in the area of 


electronic countermeasures 


Over the years in which he has provided both leader- 


Ship and inspiration to others in his field, Harold Bever 


age has been recognized with many honors and awards, 
both by his profession and by his country. It is most 
fitting that he should receive today the Lamme Medal of 
the American Institute of Electrical Engineers. Now, may 


I address brief remarks to Dr. Beverage: 


sev, it was your good fortune to enter the field of 
radio during the pioneering days of communications. 
You have seen radio as a communications service ex 
ENGINEERING 


Medalist ELECTRICAI 














pand to the radio-television-electronics industry, 
touching as it does nearly every phase of our life. To 
you con 


this growing science, art, and industry, 


tributed much to its advance. This recognition today 
is evidence of the value of your achievements and the 


That 


formed well is self evident, and we 


esteem of your contemporaries you have per 


are here today to 


do you honor. All this, howevei place s added obliga 


tions upon your shoulders for the cycle must con- 


tinue. By youn example and by your encouragement, 


you will continue to provide the steppingstones tor 


a succession of younger research workers. It is here 


that you will find new and ever-greate) opportunities. 








Harold 


clectromagnett 





Beverage has made a life-long study of how 


waves find their way around and what 


it takes to make efhcient use of the radiations. By his un 


tiring efforts, he stands recognized as a world authority 
on radio wave propagation, 

Mr. President, it is with deep pride and admiration 
that I now present to you Harold H. Beverage, explorer 
of the radio wavelengths and outstanding pioneer in 
1956 


for his pioneering and 


radio communications, as the Lamme Medalist for 
To Harold H. 


outstanding engineering achievement in the conception 


severage “. 


and application of the principles basic to progress in na 


tional and world wide radio communications.” 


Co-operation in International 


Radio Communication 





H. H 


FELLOW 


BEVERAGI 
AIEF 


a IS WITH A GREAT DEAL of pride and apprecia 
I also feel 


humble when I consider the accomplishments and high 


tion that I accept the Lamme Medal very 
standing in their respective fields of those who previously 
have received the medal. I feel especially privileged to be 
AIEI 


award is not for 


included in that group so highly honored by the 


I am also mindful of the fact that this 


me alone, but is a great tribute to loyal and ingenious 
engineers who have been associated with me over the 
ycars 

My interest in radio communication extends back al 


most 50 years to 1908 when I built my first receiver, wind 
ing the tuning inductance on a round oatmeal box, which 


was standard practice among radio amateurs of that time 


The detector was the usual catwhisker and galena com 


home town was a small island situated off 
Maine. Most of the 
Wireless, as it 


and some 


bination. My 


the coast of inhabitants were fisher 


men or farmers was called then was rela 


tively new, ot my neighbors were not quite con 


vinced that it was possible to pick up messages out of the 


air. My grandmother was among those who expressed con 


H. Hl. Bevera i ice- president 


ye eseare ind devel wnt, RCA ¢ 
nunications, Ine Ne York N. ¥ 
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siderable doubt. Maine is traditionally a Republican 
stronghold, but there were three Democrats in my home 
town and my grandmother was one of them. Accord 


ingly, she 


was much interested in the progress of the 

























































DR. HAROLD H. BEVERAGE 
Medal Award from AIEE President M. 5. Coover (center, left) as Dr 
Engstrom (left) and C. W. Franklin (right) look on 


the 1956 Lamme 
E. WwW 


(center, right) 


receiving 


Democratic Party 


which | 


when the 


One evening | copied a press message 


would interest her. A few days late 


pape ] 


identical 


thought 
Island, it 
detail, My 
finally convinced that it was really possible 
gold 
Medal tor 


, 
Boston arrived on the con 


tained the press release in grand 


mother was 
She gave me 
Gold 


to pick messages out of the an 
which | still 
achievement 

In L916, from the 
test department to Dr. FE. F. W 
Schenectady 


coin consider as my first 











I was transterred General Electri 


\lexanderson’s Labora 


tory in and was privileged to assist in the 


deve lopme nt of the Alexanderson system of transoceani 


te legraphy which was later to play sue han important role 


in the formation of the Radio ¢ orporation of America 


Phe alternator frequencies lor transoceanic communica 
tion ranged trom about 14,000 to 28,000 cycles, o erlap 
ping the hich today we ould call 


ire quency range Ww 


high fidelity audio 


Phe first Alexanderson alternator was installed at Ne 
Brunswick, N. J., in 1917, and wa operated ith out 
tandinge succe by the I S. Navy for communication 


vith the American | x peditionary Forces in France dur 


ing World War Ll. The Navy turned New 


to the Radio ¢ orporation of America on March 30, 1920 


Brunswick over 


when it went into commercial operation | ith England 

Othe tation cre oon put nto opel ition to burope 
| 

ind also to transpacific points from a station near San 


Franc «@) 
T hie lov 


communication 


freque necy pectrum suitable lor transoceantk 


was limited, and was sometimes troubled 


by atmosphert static from thunderstorms during the 
ummer months in spite of the large reduction in static 
iccomplhi hed through the use of directive rece ption 

The Radio Corporation of America co-operated with 


Gguglielmo Marconi and others in observing long distance 
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transmissions on the so-called short waves which came 
through well at night. In October 1924, Marconi tuned 
his transmitter at Poldhu, Wales, down to 32 meters (9.4 
mc), and the startling discovery was made that the signal 
came through during the daylight hours as well as at 
night. In 1925, one of my associates built a transmitter 
which operated at 15 meters (20 mc) which was highly 
successful in handling trafhe with South America, Up to 
that time, communication with South America using the 
very low frequencies had been very difficult inasmuch as 
the static originated in the same direction as the signals 
and directive reception was not very effective, Further 
developments by many organizations indicated that fre- 
quencies from 3 to 30 me were useful for long distance 
communication at some portion of the day and at various 
seasons. The problem of the heavy static on the very low 
frequencies had been substantially overcome by the intro- 
duction of the high frequencies, particularly during the 
daylight hours, However, the high frequencies were 
troubled by frequency variations and fading which fre 
quently made it necessary to transmit each word twice 
for aural reception by an operator, The frequency varia- 
tion problem was minimized by using a quartz piezo elec- 
tric crystal oscillator and raising the frequency to the de- 
sired value by frequency multipliers. The fading problem 
was minimized by the discovery that the fading was ran 
dom between antennas spaced a few hundred feet apart 
\ space diversity system was devised which, in effect, au 
tomatically selected the receiver the 


having strongest 


signal, The development of the high frequencies made it 
possible to establish a truly world-wide radio communi 
cation system on an economic basis 

In comparison with the very low frequencies, the high 
frequency spectrum see med unlimited. However, in a few 
years, the high frequency spectrum was becoming con- 
gested. In order to handle more traffic, it became neces- 
sary to make better use of these frequencies, Develop 
ments in this direction took such forms as time division 
multiplex systems, and the substitution of teleprinter fon 
Morse code operation, A 7-unit constant ratio teleprinte: 
code was developed which printed an error symbol when 
an incorrect number of signal clements was received. In 
co-operation with the Netherlands Posts and ‘Telegraphs, 
this system was further developed to lock up the system 
both ways and automatically request a repetition of a 
character mutilated in transmission, thereby making it 
feasible to use page printers. This system is known as 


ARO 


Ihe next step to make 


automat 
better use of the frequency 
spectrum for international radio communication was the 
adoption of single sideband techniques utilizing subcar 
riers, each equipped for space diversity reception, ‘Time 
division multiplex of two to four teleprinter channels is 
applied to each subcarrier, With this arrangement 16 o1 
more 60-word per minute teleprinter channels are accom- 
modated on a single transmitter, 

The aforementioned developments made it feasible to 
provide leased channels to the Government and private 
agencies. It also made possible a customer-to-customer 
teletypewriter service. Any customer equipped with a 
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teletypewriter can establish direct connection with the of- 
fice of a customer similarly equipped in some 30 foreign 
countries. 

In most countries outside of the United States, the in- 
ternational telegraph business is a government monopoly, 
usually associated with posts and telegraph organizations, 
Obviously, the services mentioned would not be feasible 
without close co-operation between the international 
agencies involved, For example, agreement is required on 
the characteristics of the subfrequencies for single side- 
band operation. For the customer-to-customer teletype- 
writer service, there must be correspondence between the 
teletypewriter keyboards, Where this is not the case, au- 
tomatic converters are required to make the keyboards 
compatible, 

The demand for radio communication is expanding 
rapidly, and much remains to be done to make more efh- 
cient use of the limited radio spectrum in order to accom- 
modate all of the services that require radio communica- 
tion and navigation. Here is a challenge to the young 
generation of engineers familiar with solid-state physics, 
radio astronomy, and scatter propagation. In these phe- 
nomena, and in other phenomena as yet undreamed of, 
lie the prospect of ever more effective world-wide com- 
munications, 

Combining these advances with the rapid development 
of all of our electronic techniques, we may fit within the 
limited radio spectrum tomorrow such services as inter- 
national television, highly portable personal communica- 
tions systems, and even the remote control of our ships 
and aircralt from electronic traffic centers at main termi 
nals on either side of the ocean or across the continent. 

It would be a fascinating exercise to try to guess the 
specific achievements for which you will be awarding the 
Lamme Medal in the years ahead, It happens, however, 
that only one prophecy can be made with complete assur- 
ance. To each of the future recipients, the award will 
mark an especially proud moment in his professional 
career. | know, for I speak now from personal experience. 
‘Thank you. 





Previous Award Winners 


1928 Allan Bertram Field 
1929 Rudolf E. Hellmund 
1930 William J. Foster 
1931 Giuseppe Faccioli 
1982 Edward Weston 
1938 Lewis B. Stillwell 
1934 Warren 
1935 Vannevar Bush 

1936 Frank Conrad 

1937 Robert E. Doherty 
1988 Marion A. Savage 
1939 Norman W. Storer 
1940 Comfort A. Adams 
1941 Forrest E. Ricketts 


1942 Joseph Slepian 
1943 A. H. Kehoe 

1944 S. H. Mortensen 
1945 David C. Prince 
1946 J. B. MacNeill 
1947 A. M. MacCutcheon 
1948 V. K. Zworykin 
1949 C. M. Laffoon 

1950 Donald Ll. Bohn 
1951 Arthur E. Silver 
1952 I. F. Kinnard 

1953 F. A. Cowan 

1954 Aldo M. deBellis 
1955 Clinton R. 
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Revised American Standar 


for Lightning Arresters 


H. R. STEWAR'I 


The revised American Standard for lightning 
arresters for a-c power circuits from 120-volt 
through 230-kv circuits is discussed. 


N APRIL 1957, there became 
American Standard for lightning arresters for a- 
power circuits, ASA-C62./-1957, AIEE No, 28 


ers arresters for a-c power circuits trom the familiar 120 


available a revised 


It cov- 


volt lighting circuit up through 230-kv circuits. Arrest- 
ers for 345-kv circuits are not yet included since the in- 
levels 


sulation (BIL) associated with this voltage are 


not yet published by the appropriate standardizing bod- 


ies. The standard covers arresters which are mounted 
integrally with transformers such as “completely self 
protecting” distribution transformers, as well as those 


separately mounted, Arresters for signal circuits such as 
fire-alarm, railway signals, supervisory control, carrier- 
current equipment, telephone and telegraph equipment, 
not covered: not 
circuits such as 600-volt 


250/500-volt 


and radio and television antennas, are 
d-¢ 


125 /250-volt 


are those fon powel street 


railways o1 and distribution 
circuits. 

The revised standard supersedes the 1944 issue. In 
preparation for the revision much work has been done, 
first by the Protective Devices Committee (and its sub- 
sidiary groups) of the AIEE, the sponsor organization fot 
ASA C-62 Sectional Com- 


mittee on Lightning Arresters which consists of delega- 


this standard, and then by the 


tions from AIEE, Electric Light and Power group, Na 
(NEMA), 
(NBS), and communica- 


Manufacturers Association 


Standards 


tional Electrical 
National 
tions and railroad interests. In 1950, the AIEE activity 
Alter- 
nating Current Power Circuits, AIEE 28-A” which in 


the 


Bureau ol 
produced a “Report on Lightning Arresters for 


cluded recommended revisions of then 
ASA 62.1-1944, AIEF 


cluded recommended revisions and expansion of the then 
existing AIEE No. 24 (1940) on protector tubes and 


existing 
No. 28 on valve arresters, and in- 


AIEE No. 47 (1945) on expulsion arresters thus combin 
Ihis 
revised by AIEE in 1956 in “Report on Lightning Ar- 


ing all a-c arresters in one Standard was further 
resters for Alternating Current Power Circuits, AIEE 
28B” and the changes with the reasons therefor are cov- 
ered in detail in AIEE Transactions Paper 56-636, by 
Armstrong, Defandorf, and Opsahl. Concurrently, ASA 


C62 Sectional Committee on Lightning Arresters had 


H. R. Stewart is with the New England Power Service Co Mass 


Boston 
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AIEE 





been working since 1952 on an international arrester 


standard International Electrochemical 


through = the 


Commission and through its liaison with AIEEE. This 
cross-fertilization of ideas with foreign countries can 
tributed to some of the revisions adopted in ATEE 28B 

The revised American Standard C62./-1957  AIEI 


AIEEE 28B-1956, and on the 
NEMA “Standards of Lightning Arresters” of 1952 and 
including its revisions through March 1953 


No. 28 is largely based on 


\n examina 
tion of it will show it to be complete to a degree befitting 


a manufactured product which ts as far from being 


“tailor-made” as a lightning arrester. When a user orders 


an arrester by catalog number from a manutactures 


claiming his product to be in accordance with American 
mm will 


be capable of withstanding impulse and wet and dry 60 


Standards, he can rightly expect: (1) that the des 


cycle flashover tests, 60-cycle sparkover tests, high impulse 
current tests of short duration, low impulse current tests 


of long duration, and “duty cycle” tests, at values and by 


} 


test methods all as detailed in the standard; (2) that the 


design will have protective characteristics in accordance 


with the manutacturer’s claims if tested by methods de- 


tailed in the standard }) that acceptance tests, if o1 


dered, will be in number, type, and method of applica 
tion as designated in the standard; (4) that the amount 
of nameplate information will be not less than that speci 
fied in the standard; and (5) that construction as to 
mounting arrangements, protection of ferrous parts, and 
size of terminal and lead arrangements will conform to 
the requirements of the standard. 

This list will be recognized as covering all the essential 
features of arrester performance of interest to the user, 
both with regard to providing recognized and uniform 
methods for determining the quality of the arrester as a 
protective device for other equipment and also with re 
gard to standardizing values, materials, and test methods 
which indicate its own endurance and self-protecting abil 
ity. The value to the user in being thus assisted to com 
pare competitive offerings on the basis of such standard 


The 


standardized 


ized features should be obvious value to the 


manufacturer in having steps of voltage 
rating and a standardized array of other characteristics 
such as impulse current withstand value corre sponding tg 
various arrester types is that the number of ratings and 
types manufactured tend to remain at a practical mini 
mum through ability to resist temptation for intermedi 
which would be 
the 


industry as a whole. 


ate ratings special and which would 


raise costs for manutacturer and ultimately tor the 
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MAJOR DIFFERENCES 


Mo t ol the 


from earlier documents have 


differences in the standard 


\IEI 


Paper 56-656 by Armstrong, Delandort, and 


major revised 
been described in the 
| ransaction 
Opsahl referred to previously. The additional major dif 


vised American Standard and 


folloy 


between the r¢ 


~ISH-1956 ave a 


lerence 


\Ihd 


ihied by 


tandardized arrays 


| \rresters are cla name instead of by selec 


tion trom of impulse 4 ithstand cur 


rents and, in the case of valve arresters, ol impulse dis 


| hese 


and 


charge currents at which duzy cycle tests are made 


names are tation intermediate ‘distribution 


econdary-type” lor valve arresters, and protector tube” 


ind “distribution-type expulsion arrester” for the expul 


ion variety, These will all be recognized a type-names 


industry with the 


This was 


lou Lanne typ because the 


ol long standing in the exception ol 


intermediate typ substituted tor the pre 


latter was a misnomer in 


that line-type arresters have almost entirely been used 


in substations rather than on line hach type-name ts 


tied in the standard to specific ratings ind certain per 


formance iline ko valve al 


> ky 


impulse 


example station type 


resters are assigned standardized voltage ratings from 


through 242 kv, are tested for 100,000 amperes 
ithstand 


10,000 


discharge current short duration w 150 amperes 


long duration withstand, and at imperes impulse 


discharge current during the duty-cycle test 


LT hie requirements as to power factor and rate of rise 


ol recovery voltage of the circuit in the duty cycle 


test 


tests on expulsion-type arresters have been relaxed some 


hat until further data has been obtained which may 


lead to a future revision of the standard in these re pects 


Iwo teatures have intentionally been excluded 


\. Whereas the proposed international arrester stand 
ard mentioned will contain specified limits of protective 
performance to which the United States delegation has 
agreed in deference to common standards-making prac- 
the Standard 


tices abroad, American 


does not contain 
such quality requirements, It leaves to the workings of 
the competitive system the securing of optimum balance 
of protective characteristics and economy. 

Bb. Whereas the proposed international arrester stand 
ard will contain an application guide, technical material 
of this sort is not viewed in the United States as part of a 
rating and test specification, and may be found in a 
broader treatment of lightning protective devices and 
measures of various kinds entitled “Report on Lightning 
\rrester Applications for Stations and Substations,” Con 
ATEF 


ference Paper 57-22, by 


a Working Group of the 


Protective Devices Committee. 


In conclusion, the reader's attention is directed to the 
economic importance of arresters and the impact of stand 
ardization on the arrester art. While relatively inex pen 
the 
cost of the vastly more expensive equipment which they 
that the 


sive themselves, arresters have a material effect on 


protect in needed insulation level of the pro 


tected equipment, insofar as it is determined by voltages 
other than the power frequency voltage, is geared to the 


Ihe 


and publication of an arrester standard does not directly 


protective excellence of the arresters preparation 
produce protective excellence in the marketed product 
but by bringing together the practitioners of the various 
phases of the arrester art, this process promotes wide 
spread understanding of the issues involved and unques 
tionably accelerates improvement in the protective per 
formance of lightning arresters and a corresponding cost 


reduction in the protected equipment, 





Nuclear Reactor Nears Completion 


"xa 


Moderated 


being conducted tor 


Reactor 
United 


Phe construction of 
Experiment (OMRE) 
States 


the Organs 
the 


Atomic Energy Commission by Atomics Interna 


ON Stewart 


Standard for Lightning 


North 
essentially completed, the company announced recently 
OMRE, 


Energy Commission’s Reactor 


tional, a division of American Aviation, Inc., is 


The objective ol the 


which is located at the 


\tomi Testing Station at 
Idaho Falls, Idaho, is to prove the feasibility of a power 
reactor moderated and cooled by a hydrocarbon 

Shown are the housing which covers the top of the 


reactor vessel (at the left), and the air-blast heat ex 


changer (at the right) 

he cooling system will circulate 7,200 gallons per 
the air 
blast heat exchanger which, in turn, will expel the 16,000 


minute of organic coolant from the reactor to 


kilowatts of heat generated in the reactor core to the 
itmosphere 
The Moderated Reactor 


important part of the Atomic Energy Commission's long 


Organic Experiment is an 
range program for the development of economical power 
from nuclear energy. 
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N SPITE OF EFFORTS to design nuclear reactors 
| which will be intrinsically safe from an uncontrolled 
increase in the rate of power generation, it remains the 
primary problem of reactor instrumentation to provide a 
safety circuit, sensing neutron level, which will safely 
limit such excursions and yet not impose an undue bur 
den on operation by reason of accidental “‘scrams”’ due to 
instrument failure. At Brookhaven National Laboratory, 
the philosophy of these safety circuits has recently been 
overhauled in the light of operating experience and a 


Phe 


with this thinking, have been in 


1g 
thorough-going redesign has been completed follow 
ing features, in line 


corporated into the new system: 





1. A reasonable amount of effort has been expended to 


make the circuits free from failure. 

2. A reasonable amount of effort has been expended 
to make the circuits fail-safe. 

9 


3. Hourly automatic testing drastically reduces the risk 


from unsafe faults. 

!. Three independent safety channels are employed in 
a “two out of three’ coincidence connection in order to 
insure adequat¢ protection, Loge ther with reasonable free 
dom trom accidental scrams. 


5. No 


three safety channels. 


means are provided for disabling any of the 


6. Means are provided for disabling the automatic 
testing for short spaces of time only. 

7. Operator can clear faults rapidly by plugging in a 
complete new channel. 

8. The 


erability tests are continuously and directly presented to 


state of the system and the results of the op 


the operator, who, therefore, is in a position of knowl 
edge and responsibility. Consequently, division of re 
sponsibility can be avoided. 

9. The inverse period signal is added to the power 
signal in order to make the circuit trip with less period 


signa! as the powel increases, 


One of the 


circuits more completely fail-safe is to include a 120-cycle 


things which has been done to make the 


monitoring signal in the circuit of each chamber which 
This 


tained by incomplete filtering of the high-voltage supply 


provides the power-proportional trip signal is ob 
for the chamber. The channel will trip in case of failure 
of the power supply; an open circuit in either the high 


voltage cable, the signal cable, or the chamber; or of a 


ground in either the high-voltage cable or the signal 
cable. 
The automatic testing is accomplished by use of a 


monitoring circuit, one of its functions being to switch 
the period recorder and the power recorder sequentially 


to each of the three safety channels. This takes place on 


AUGUST! 


1957 
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The recorder charts show the 


an hourly schedule 


ope la- 


tor any discrepancy among readings of the three chan 


Chey 
plied to a given channel during the time it was connected 
to the 


nels also show the results of automatic tests ap 


recorders. These tests are made by means of simu 


lated power and period signals which cause the readings 
on the recorders to increase until the channel finally trips 
out, At this point, a mark is caused to appear on the 
chart, which becomes a permanent record of the result of 
the test The simulated powel signal consists of a ramp 


function current. In order to get a linearly increasing in- 


verse period, however, it is necessary to insert a simu- 


form 


lated chamber current of the 






fexpat 


inasmuch as the period amplifier takes the time deriva 


tive of the log of this current. In order to obtain this 


form of current a special signal generator is provided 


his employs a motor-driven potentiometer in a squat 
ing circuit and a logarithmic diode similar to the one 
used at the input to the period amplifies 

Ihe actual trip signal in each safety channel is com 
posed of a signal proportional to reactor power plus a 


second 


signal proportional to inverse reactor period first 


signal comes directly from an ton chamber; the 


by way of the period amplifier. The trip condition is 


/ P 

rT +P 

where 

| ia trip period at P 0 
P” trip power at 7 x 


he combined trip signal is indicated on a meter which 


is calibrated from 0 to 100% of trip point. The advan 


tages of combining signals are the following 


1. Excursions of temperature resulting trom increasing 
power can be made less dangerous, since the higher the 
power the sooner will the reactor be scrammed by a 
shortening period 

2. ‘The operator can see on a single meter at all times 


how close the channel is to the trip point 
}. The operator can start up the reactor and level it 
off simply by holding the reading of this meter constant. 

!. The equipment is simplified by the fact that only 


one trip circuit is needed for both signals. 


This work was carried out at Brookhaven under the 
, 

auspices of the U.S. Atomic Energy Commission, 
Digest of paper 57-398 Satety Circuit Development at Brookhaven Na 
tional Laborator recommended by the AIFF Committee on Nucleoni« 
ind Radiation Instruments and approved by the AIFF Technical Opera 
tion Department for presentation at the nd Nuclear Fngineering and 
Science Conference, Philadelphia, Pa., Mar. 11-14, 1957. Published in AIBE 
Comm ication nd Klectront« Jul 1957 
J. EF. Binn W. Lones and D. G. Pitcher, are ith the Brookhaven Na 
tional Laboratory, Upton, N. Y M. Melice is with the Nuclear Develop 


nent Corp., White Plains, N. Y 
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A 2%-Year Demand Growth Cycle 


C,. R. CHAPMAN 
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In making predictions of future demand peaks, sents the per-cent increase in demand over the same 









it is usually necessary to examine past data to ” month of the preceding year. In commerce and business 
determine evidence of trends and cycles. Studies circles, curves of this sort are called “year-to-year rela- 
of demand growth curves show the presence of tives,” and are usually plotted with 100°, 110%, and 
distinct 2'/2-year cycles. 120°, taking the place of the zero, 10%, and 20% shown 

in Fig. | 






Although a cycle is undeniably present, there is quite 
ry Vik POWER DEMANDS on an electric utility sys- a bit of scatter of the experimental points. One technique 


tem vary in a characteristic pattern throughout the sometimes used to minimize scatter is to use a “rolling 






year, with a winter demand peak caused by the 












longer hours of darkness and a summer pe ak attributable Table I. Annual Growth of Peak Power Demands 


















to air-conditioning loads, The anticipated annual peak 

Year 1948 1949 1950 1951 1952 1953 1954 1955 
is portant in system planning, and every effort is Made percent tnereas 14.1 9.6 13.3 6.3 11.7 5.9 79 110 
to predict future peaks as carefully as possible. Past tit, trom Public Service Company of Indiana, Inc. All peaks occurred in November 
records of annual peaks may not be of much help in these t December. The 1956 peak demand was about 900 megawatts 
predictions, except to provide an average. ‘Table 1, which 
is based on data from the Public Service Company of In- average,” where each data point is averaged with the one 
diana, shows the percentage growth in annual peak de on each side of it, and then replotted. This has the same 
mand for several years, and reveals little pattern that — effect as drawing a smooth curve through the points, and 
would be helpful in predicting future growth rates was considered unnecessary. Another source of scatter in 
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Fig. 1. The 2',-year demand growth cycle. Each point represents the Arrows indicate typical paired deviations, as discussed in the text. Data 





per-cent increase in demand over the same month of the previous year is for the system of the Public Service Company of Indiana, Inc. 











lo investigate this further, the annual growth for each — this type of plot is the tendency toward paired deviations, 





month, over the same month of the preceding year, was — where an abnormal peak in any month will cause an ab- 






determined for this same system from 1936 to the present normal low to appear for the same month in the next 






The results, expressed as a percentage of the peak load — year, and vice versa. ‘Two such pairs are indicated by 






for each month, are plotted in Fig, | and show a distinet irrows in Fig. 1, one occurring in the summers of 1941 






24-year cycle. With the exception of a halt-cycle “slip” at and 1942 and the other in the springs of 1953 and 1954. 





the end of World War Il, this period has been main 





Full text of District paper DP57-604, presented at the AIRE Great Lakes 
District Meeting, Des Moines, lowa, April 15-17, 1957. Recommended for 
publication by the AIEE Committee on System Engineering 





tained tor 20 years 






Belore proceeding with the discussion, it is important 





( R. Chapman is with Purdue University, Lafayette, Ind 





to make perfectly clear what type of curve this is, [t is not 





Ihe author wishes to thank the Public Service Company of Indiana, Inc., 





a demand curve, but a curve ol rate of grow th of demand inf the Edison Electric Institute for making available certain data used 
n thi irticle ind Prof. Irving Morrissett of the economics department, 
with all seasonal variations removed. Each point repre ‘urdue University, for assistance with business cycle information 
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All of the large deviations from the curve can be ex 
plained in this way; in fact, one large error that was not 
paired was found during the preparation of the curves to 
be the result of a mistake in plotting. It should be noted 
that this tendency toward paired deviations is not cumu 
lative, but disappears after affecting only two data points 

Not all of the scatter can be caused by paired devia 
tions, inasmuch as extremes in 


temperature, EXCessive 


cloudiness, strikes, and other events are known to affect 
Caretul 


along these lines would probably make 


yower system loading historical investigation 
£ 5 


it possible to 


modily the data slightly in order to reduce the scatter 


further. Although this would make a cleaner curve, it 


would not improve its reliability for forecasting, because 
each new month contains the possibility of producing 
new scatter 

Phe Public Service Company of Indiana system is well 
balanced between various types of loads, and might be ex 
pected to behave similarly to the national average, ‘The 


Edison Electric Institute has compiled demand growth 


data for the entire country since 1949. This is plotted at 


the bottom of Fig. 2, showing that the cycle has been 


present in the national picture for at least three periods 
This curve shows much less scatter, as would be « xpected 
in fact, it can be 


for a larger sample seen that the 


Fig. | 


4 


scattel 
has decreased steadily over the years as the sys 


tem has grown. The Edison Electric Institute compiles 


Federal 


examination of 


demand information for the eight Power Com 


mission regions individually, and this 
data, which is not reproduced here, shows that the cycle is 
clearly present in five of these regions representing 80%, 
would, theretore, 


of the total national demand. The cycle 


be expected to appear in most individual utility sys 
tems, although less pronouncedly for smaller systems or 
for those serving a special, nonrepresentative type of load 

Ihe cycle was found to parallel the growth cycle of the 
Federal Reserve Board index of industrial production 


I hus 


total in 


which is reproduced in part at the top ol Fig. 2 


the demand cycle appears to be a reflection of 


dustrial activity, with the difference in amplitude of the 


fluctuations attesting to the greater 


4 


stability of the powe! 


industry over industry in general. The industrial cycle is 


apparently the result of the operation of the law of up 
ply and demand, with the period fixed by natural factors 


inherent in the economy, just as the period of any oscil 


latory system is a property of the system and shov up 


spontaneously in response to excitations ol an entirely 


random nature, Historical events may increase the ampli 


tude of the oscillations, and Government controls may 


help to damp them down, but only very severe stress, such 
as that in 1945 


When the data ol 


the cvcle thre 


is disrupted the period ol the cycle 


| 


Pable I is re examined as a part 0 


parently random variations become un 


derstandable as part ola pattern Phe use the cycle, on 


makes 


provement in utility pe ik-load 


systems where it 1s present po sible t minor in 


forecasting. From the « 
trapolation shown in Fig. |, it may be expected that the 
will 


not again show a high increase over the previous annual 


annual peaks, although still occurring in the inte. 


peak until 1960, and then not again until 1965. Similarly, 
AuGus! 
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Fig. 2. A 


dashed lines are 2'/,-year intervals 


comparison of three growth cycles. The vertical 
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rar-to ear 


Federal Reserve Board 1 
PS Cd Reproductte 
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E.E.] Demand rowtl 
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an unusually heavy summer demand may be expected in 
1958. If the 


winter peak within the next few years, it will most likely 


summer pr ak on this system is to exceed the 


do it in 1958 


Phe 24-year cycle deserves to be included among the 


factors to be considered when demand predictions are 


made, As a turther indication of this, the curve of Fig. | 


was originally plotted in July 1956, and the data accumu 
follow 


lated during the ensuing months can be seen to 


the cyclic pattern satistactorily. 


Mobile Tracking System 


The Telescopic Photographic Recorder (TPR), capable of photographing an 


objec inches by 7 inches at an aititude of 4 miles, has been delivered 
to the Air Research and Development Command's Air Force Armament 
Center at Eglin Air Force Base, Fia. Developed and built by the Perkin 
Corporation, Norwalk, Conn., it is the 


Elmer nation's first completely 


mobile high-performance optical tracking system 
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Early Electrical Machines 


BERN DIBNER 


FELLOW 


This is the fourth article of a series on pioneering 

investigations in electrical science. Further ex- 

periments in the development of the Leyden jar 

and some of the significant contributions of Ben- 

jamin Franklin to our electrical knowledge are 
recounted. 


SEW FIGURES STAND OU 


4 among the experimenters and popularizers of elec tri 


more promine ntly 


cal knowledge and interest than Jean A, Nollet (1700 
Noyon, 


ambition made him a tutor and intimate of the Dauphin, 


70), of peasant ancestry from whose mind and 


Recherches fur I'Rlectricite 5* Disc. Pl. 2, 
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Fig. 1. Nollet's electrical experiments on animals and vegetables 


imember of the French Academy of Sciences, a Fellow of 
Royal Society 
and at Paris. Never ordained a priest, he assumed the ttle 
olf Abbe 


ceptance and security of position at the French court 


Musschenbroek Nollet 


the and protessor of physics at Navarre 


ecclesiastical garb to provide the ac 


\ 


lo 


and wore 


friend ol and Dutay travelled 


Dibner—Early Ele 
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England and Holland in 1734 with the latter, who had 
impressed his own charm and talents on the ambitious 
and popular physicist and lecturer. In addition to pub 
licizing the discovery by Musschenbroek of the Leyden 
jar, Nollet, through the issue of over 40 published books 
and papers on electricity and kindred subjects, made ex 
perimentation with electric machines popular at the 
court, in the parlor, and in the lecture rooms of the 
academies 

Before a French king and a gay court at Versailles in 
the mid-1700s, Nollet gave one of his most famous demon- 
strations of the unparalleled power of an electric dis- 
charge when he caused 180 soldiers of the royal guard, all 
holding hands in a wide circle, suddenly and simultane- 
ously to leap into the air before a laughing audience. 
This display was later repeated in Paris by arranging a 
line of 700 Carthusian monks and causing them all to 
spring into the air on being shocked 

Nollet found that in addition to water as a receiver in 
a Leyden jar, other liquids served equally well, including 
mercury, and that even powders or iron filings would do. 
He tested the effects of electricity on animals and vege 


Nollet’'s 


vegetables are shown in Fig. 1. 


tables electrical experiments on animals and 
Phe generator, lower left, 
electrified the silk-supported chain toward which water 
from the fountain, lett, jetted rapidly, but only trickled 
from the spouts away from the chain. In one experiment 
he planted mustard seeds in se parate recepta¢ les and kept 
one such under electric charge for eight days. He noted 
that the electrified plants grew more than four times as 
fast as the others, although less hardy. For animal effect, 
two cats, each four months old, were selected, and on 
was kept near an electrical machine and was given elec 
tric treatments. The electrified cat lost more weight than 
the other, although Nollet was not completely certain of 
the cause-effect relationship. The experiments were ex- 
tended to small birds, to pigeons, and to humans, with 
consistent loss of weight. He then tried to administer clec- 
tric treatment to paralytic and sick patients with no posi 


tive results. 
BENJAMIN FRANKLIN 


Pur inrerest of the Philadelphia printer—philosopher 
in electricity was first aroused during a visit by Benjamin 
Franklin (1706-90) to Boston tn 


and demonstration 


1744, where he listened 


to a lecture by a Dr. Spencer, from 
Next, 


there arrived in Philadelphia, from England, a glass tube 


England, one of several such traveling lecturers 


about two feet long and one inch in diameter which, 


Partial of “Early Electrical Machines,” the Burndy 


Library 


text published by 


Bern Dibner is president, Burndy Corporation, Norwalk, Conn 
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when dried, warmed, and rubbed, caused electrical dis- 
plays. Along with the tube, a London Quaker and cloth 
manufacturer, Peter Collinson, had sent some of the pub 
lished electrical studies by William Watson. From these 
Franklin derived information on the electrical progress 
abroad. He repeated the experiments, added new ones, 
and in all became completely absorbed in his electrical 
studies. In July 1747, Franklin wrote Collinson, transmit 
ting his first contribution in the new electrical art—the 
effectiveness of pointed bodies “in drawing off and throw- 
ing off the electrical fire.” Earlier experiments had, of 
course, used and shown pointed ends of electric apparatus 
but Franklin 


charge from a cannon ball to a pointed rod but could not 


demonstrated how he could draw off a 
reverse the process 
Franklin purchased the electric apparatus that Spencer 
it continued electrical 
(1694-1768), for 30 


years the general agent (without pay) of the Library 


had used in his lecture and with 


experimentation Peter Collinson 
Company of Philadelphia, more than any other man in 


fluenced Franklin in his scientific career, Things hap- 
pened quickly in Franklin’s electrical progress in the for 
mative years of 1746-49. With the simple equipment ac- 
quired from Collinson in 1745, and from Spencer in the 
following year, Franklin quickly caught up with, and sur- 
passed, the level of electrical understanding of his Eu 
ropean contemporaries, He thereupon decided to retire 
from his lucrative printing business and devote himself 


With the 


structions for using it that Collinson had presented to 


to his scientific interests glass tube and the in 
Franklin and his associates in the Library Company, 
Franklin filled his day and his house with the practice 
and demonstration of his electrical experiments, Franklin 
had replicas of the electric tubes blown by local glass- 
makers and these were augmented by further gifts from 


Although it 


was not clear in the description of Penn's gilt as to the 


Phomas Penn, Proprietor of Pennsylvania, 
kind of apparatus it might well have been a rotary globe 
Philip Syng, 
of Franklin's fellow experimenters, In the period 


Hauksbe e. 


commonly 


of the type independently contrived by 


one 


alter the tube, rather than the rotary sphere, 


was more used, probably because it was 


simpler, lighter, and cheaper to acquire 


Franklin next turned to experiment with the Leyden 


jar. It was with this that his earlier notions of a “nega- 


tive” state of electricity took firmer form in his mind. He 


determined experimentally that the charge “resided” in 


the glass of the jar and not in the outer foil or inner 


liquid of the jar. He termed the state of electrical charge 


on the outside of the jar, positive, and that on the inside 


negative, and decided that rubbing simply caused the 


transfer of the electric charge from one surface to the 
other, the gain and the loss being of exactly equal quan 


tity. He demonstrated this contention, illustrated in Fig. 2 
(Plate I-Fig. IT) by 
coating (d) of a jar, and passing another wire (e) through 
the cork 
terminals of these wires Franklin suspended a cork ball 


a cake of 


wax to prevent leakage of the charge to the table or the 


attaching a wire (e) to the oute 


and into the water on the inside. Between the 


({) by a silk thread. He then placed the jar on 
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Fig. 2. Some of Franklin's experiments 


floor. On electrifying the jar, the cork would oscillat 


from one terminal to the other, “fetching fire’ from the 
inside to the outside until the equilibrium was restored 
and the cork ball hung limp between the wires, ‘The op 
eration olf this arrangement of parts was similar to the 


bell” of Ihe 


later, in John Canton to attach such 


“electric Andrew Gordon idea was recom 


1752, by 


mended 
bells to Franklin’s lightning rod 
With 


until 


to report the charge on 
Franklin 


imnstantancous 


the rod by lightning. this device length 
had 
into an extended 
Also in Fig. 2 (Plate 


experiment Is illustrated 


ened what been then an park 


or shock manilestation requiring some 
I-rig. 1X) Franklin 
\ rod 40 teet tall 


a sharp point on top, and the bottom terminated in a 


Lime entry 


box having 


stand within the shelter is placed on top of a high tower 
A man on the stand might then draw sparks from the rod 
with a loop of wire held by a wax handle 

This then was an important way-station between the 
spark of the Leyden jar, or generator, and the continuou 


current of the volta pile Po the “parallel” arrange 


ment of jars by Winkler and Watson, Franklin added the 


“series” arrangement of jars, which he described as “one 


hanging on the tail of the other.” 


With hi 


one-fluid explanation, Franklin advocated 
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Fig. 3. First attempt to prove Franklin's theory of the identity of electricity 
and lightning 


theory olf the electric force as an imbalance of an other- 


wise normally neutral state. A positive charge corre 


“vitreous” electric fluid of Dulay, a nega- 
fluid, Franklin 


proposed two conditions of a single fluid to replace a sys 


sponde d to the 


tive charge to the “resinous” Thus, 


tem of two different fluids. Electricity was really “vitreous” 


electricity and positive, its absence or depletion was 


‘resinous” and negative. Dulay’s simplified terminology 


had to be modified when it was shown by Canton that 


resinous bodies may develop vitreous electricity and 


vitreous bodies, resinous electricity, if rubbed by suitable 
materials, Franklin’s practice of designating vitreous 
clectricity as positive and resinous as negative therefore 
1754 


showed how he could generate charges of opposite sign 


superseded the Dutay designations, Canton in 
on the two opposite ends of the same tube by using differ- 
ent excitants, Franklin evolved the one-fluid concept of 
electrical state without knowledge of Dulay’s terminology. 
He also proposed the simpler and more meaningtul terms 
“conductor” and “non-conductor” to replace the older 
“electric per se’ and “non-electric.” William Watson, in 
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1748, made public Franklin's one-iluid theory in a book 
by quoting an excerpt, covering three pages, from a letter 
by Franklin to Collinson dated June I, 1747. 

Franklin's curiosity about the work on electricity being 
done in Europe prompted him to ask for books on this 
subject from Collinson in London and Musschenbroek in 
Leyden. It seemed the more he read, the less original 
work he accomplished, After 1752, his active mind began 
gradually turning to other interests but by then he had 
already made contributions of prime importance to the 
understanding of the new science. He explained the op- 
eration of the condenser in the Leyden jar forms as a 
“Franklin pane,” or parallel plate condenser. Bevis, at 
about the same time as Franklin, also had coated both 
sides of a thin plate of glass about a foot square with 
silver foil, and in comparing its electric capacity to that 
ol a Leyden jar, rated it as equal to one of a half-pint size. 
Franklin assembled a “battery” of 11 such large plates of 
window glass sandwiched between thin lead plates and 
connected alternate lead plates together by two long 


served that a cork ball lowered into it by a silk string was 


wires. By 1755 he electrified a silver can and ob 


not attracted to the inner walls, but could offer no ex 
planation of this strange behavior. A few years later, he 
knew that the charge remained only on the outer surface 
of a rounded body. Franklin held that atmospheric elec 
tricity was caused by evaporation, that clouds were 
usually negatively charged, positively charged clouds be 
ing of rare occurrence. 

Phe international fame of Franklin’s scientific achieve 
ment followed his formulating the hypothesis that light 
ning was an electrical display. First mentioned by Frank- 
lin in 1749 in one of a series of letters to English scientists 
and gathered and published two years later in London, 
the identity of lightning and electricity became the sub 
ject of considerable discussion, communication and ex- 
perimentation, culminating in the famous kite experi 
ment in June 1752, 

Vo Dalibard, botanist, physicist, and teacher of Button, 
goes the distinction of having erected a lightning rod 40 
This 


rod was one-inch diameter iron and was supported by silk 


"Ko 


feet high in May 1752 at Marly, 18 miles from Paris. 


cords fastened to stakes. The rod terminated in an L at 
its lower end and this rested on a table in a protected 
wooden enclosure (Fig. 3). Its successful action was re- 
ported to the Academy at Paris three days later, “On the 
tenth of May, 20 minutes past two in the afternoon, a 
stormy cloud having passed over the place where the bar 
stood, those that were appointed to observe it drew near, 
and attracted from it sparks of fire, perceiving the same 
kind of commotions as in the common electrical Expert 
ments,” 

An old soldier named Coiffer, left on duty at the shelter 
while Dalibard was in Paris, was the one who actually 
drew sparks from the rod during a storm, The spark was 
described by him and by the local priest Raulet, who 
hurried to witness the experiment, as of a bluish colon 
and sulfurous smell, about 114 inches long. 

Franklin acknowledged his thanks to Dalibard in writ- 
ing to him of electricity “that Branch of Philosophy, 
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which is already so greatly indebted to you, as being the 
first of Mankind that had the Courage to attempt drain 
ing Lightning from the Clouds to be subjected to you 
Experiments.” 

The similarity in the appearance, sound, speed, and 
violence of an electric spark produced in the laboratory 
to the flash of lightning and following clap of thunder 
made its impression on many experimenters. Dr. William 
Wall published a letter in 1708 in which he related that 
on seeing the sparks and hearing the crackles of the elec 
tric discharge from a glass globe or large piece of amber, 
and 


“it seems, in some degree, to represent Thunder 


Lightning.” This relationship was touched on by New- 
ton in 1716 and 30 years later by Gray and Dutay. In 
1748 John Freke in London, Nollet in France, and 
Winkle 


lightning and electricity. All remained within the area of 


in Germany elaborated on the similarity of 


speculation, none demonstrated the identity. 


Franklin, in 1749, wrote, “ say, if these things are se, 
may not the knowledge of this power of points be of us¢ 
to mankind, in preserving houses, churches, ships, et 

from the stroke of lightning, by directing us to fix on the 
highest parts of those edifices, upright rods of iron made 
sharp as a needle, and gilt to prevent rusting, and from 
the foot of those rods a wire down the outside of the 
building into the ground, or down round one of the 
shrouds of a ship, and down her side till it reaches the 
water? Would not these pointed rods probably draw the 
electrical fire silently out of a cloud before it came nigh 


enough to strike, and thereby secure us from that most 


sudden and terrible mischiet? lo determine the 
question, whether the clouds that contain lightning are 
electrified or not, | would propose an experiment to be 
tried where it may be done conveniently. On the top ol 
some high tower or steeple, place a kind of sentry-box big 
enough to contain a man and an electrical stand, From 
the middle of the stand let an iron rod rise and pass 
bending out of the door, and then upright 20 or 30 feet, 
pointed very sharp at the end. If the electrical stand be 
kept clean and dry, a man standing on it when such 
clouds are passing low, might be electrified and atlord 
sparks, the rod drawing fire to him trom a cloud. If any 
danger to the man should be apprehended (though I 
think there would be none) let him stand on the floor of 
his box, and now and then bring near to the rod the loop 


hold 


ing it by a wax handle; so the sparks, if the rod is electri 


of a wire that has one end fastened to the leads, he 
fied, will strike from the rod to the wire, and not aflect 
him,” 

In recounting the steps that led him to the conclusion 
that Franklin 
quoted from the scientific journal he kept (now lost). He 


lightning and electricity were identical, 
listed 12 properties common to both, then as regards a 
possible thirteenth, the property of both lightning and 
electricity being attracted by points, he added, “Let the 
experiment be made.” ‘The made by 
Dalibard and Delor at Marly 


installment of the 


expel imecnts were 


(The next article will carry an ae 


count of the Van Marum machine, the largest electro 


static generator built in the 18th Century.) 





High-Speed Facsimile 


The unveiling of its newest facsimile set, the fastest 
known means of flashing a photograph from one spot to 
another, was announced by the Department of the Army. 

Developed by the U.S. Army Signal Engineering Lab 
oratories located at Fort Monmouth, N. J., the new port- 
able radio facsimile system can put a high-quality photo 
in the hands of a person miles away—five minutes afte) 
the photagrapher clicks the shutter 

Phe set can flash vital military reconnaissance pictures 
by radio to command headquarters in time to affect a 
critical decision and perhaps change the course of a 


battle. Its record speed could also revolutionize photo 
reporting by daily newspapers 


This back 


ola radio-equipped yee pP or car and can send a pi ture to 


facsimile equipment fits easily into the 


its companion receiver 40 miles away. The set can also 


send a photo thousands of miles, over standard tele phone 


lines or around the world, by long-range radio circuits 
N 


The new facsimile, the fastest in the world, combines 


high-speed Army picture-sending techniques with a pola 
roid film that produces a finished print one minute after 
No darkrooms o1 


exposure messengers are needed 


AuGcus! 1957 Dibner Early 


Electrical 


System 


first 


he held 
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model of the nev portable radio tac 


ship by the Times Facsimile York 
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A Resistance Temperature Detector for Reactors 


R. 


MEMBER 


} N A HEAT POWER PLANT, temperature is a major 
I he 

ured determines whether the plant can work effi iently, 
the 


parameter accuracy with which it can be meas- 


close to upper boundaries of mechanical strength 


and close to critical pressures, or whether performance 


must be sacrificed by leaving wide safety margins, For 


this reason, and also because ot its large powe! output 


and lack of cold junction compensation problems, a re 


sistance thermometer ts preferable for use in nuclear 


reactor applications, such as in atomic powered subma 


Pines 


Specifications included an upper working pressure 


ind temperature of inch and 
705 fk 


ot 1.0 second 


4,184 pounds per square 
a flow rate of 45 feet per second, a response time 
a desired life of 40,000 hours, and an am 
bient air temperature of 70 C. It must also withstand a 
radiation field of 1 10° neutrons per square centimeter 
5 x 10 


centimeter per second slow neutrons, and gamma radi 


pel second fast neutrons, neutrons per square 


ation of 200 roentgens per hour 
S. Navy 


and it must also be mechanically strong enough for uss 


It must be capable of 


withstanding U “hi-shock”’ and vibration tests, 


asa ste pP by maint nance personnel 
There 


ANCE 


are conflicting design requirements tor a resist 


temperature detector sensing element. Fast re 


sponse demands low thermal mass and thermal 


good 
conductivity, while strength calls for thick protecting 
Solt 


lor 


walls wire must be mounted in order to be strain 


free good electrical stability, with resultant poor 


thermal conductivity 

Pungsten wire has been shown! to have good electrical 
stability, and adjustment of temperature coethcient and 
resistance can be made on the finished bulb. It is also 
strong enough to stand mechanical strain without per 
In addition, it 
Nine 


radiation 


resistance characteristics 
field 


units exposed to the equivalent ol the 


manent loss of 


must be stable under a radiation tungsten 


field 

required showed no significant change in resistance, 
Fast response requires very close contact between the 

sensing winding and the medium whose temperature 1s 


to be measured. The winding 1S placed on notched mica 


cards, and leads are attached Mica sheets are placed on 


cither side to form a sandwich which is slipped into a 


flattened stainless-steel tube, and the whole is bent in a 


die to form a U shape. ‘This operation stretches the tube 


into very close contact with the winding. It is then 


braved into the mounting block with gold—nickel alloy 


and the space around the leads is packed with alumina 
powder 

If the sensing windings were made of soft metal, this 
forming process would distort the wire and change its 
With tungsten, no large change 


resistance adjustment 


in resistance occurs and, since the resistance adjustment 
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STAS 


AIEF 


is made on the completed element,' there is no problem. 
Tungsten also has the advantage of giving a linear volt- 
age output vs temperature curve from a fixed bridge 
over the desired temperature range. 

Phe mounting block is machined for two sensing ele- 
ments, thus allowing two separate measurements or a 
spare, with a single penetration of the high pressure 
piping. This penetration is made by welding a boss to 
the piping. The resistance thermometer is screwed into 
the boss, the thread being lined with a helicoil insert, 
and then the flange is welded to a similar flange on the 
This 


thread provides the strength to withstand internal pres- 


boss. weld is made to prevent leakage, and the 
sure, 

Ihe leads are brought out through high-temperature 
hermetic seals, and tubulations are provided through 
which alumina powder and helium, slightly above atmos- 
pheric pressure, are introduced, A waterproot head which 
contains a terminal board can be rotated and clamped 
in any direction to facilitate conduit installations. 

Response time tests were made by applying a step 


change of temperature to water flowing at a known 


velocity. At 30 feet per second, response time was 0.4 


second (63! 


« 


change). Self heat at 15 feet per second flow 
and | watt dissipated in the detector was 1.7 F; and 0.2 F 
at O.1 watt 

Phe various components of the device have been pres 
sure tested separately, the sensing element itself to 5,500 
pounds per square inch with no significant changes in 


The 


mum failure point of the hermetic seals was 7,000 pounds 


resistance either permanent or temporary. mini- 
per square inch, while the seal weld and helicoil thread 
withstood pressures greater than 8,500 pounds per square 
inch, 

Thus, a resistance-type temperature detector has been 
designed which will more than fulfill the requirements 
for operation in an atomic-powered submarine. Under 
normal flow conditions, it has very fast response and 
high power-dissipating capacity. It can be adjusted to 
high precision and will maintain that adjustment for long 
periods of time in an atomic radiation field, It has with- 
stood pressure testing far above its operating range and 
is sufficiently rugged to withstand severe shock and vi- 


bration 


REFERENCI 
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Digest of paper 57-901 A Resistance Temperature Detector 
Service,”’ recommended by the AIEE Committee on Nucleonic 
tion Instruments and approved by the AIEE Technical Operations De 
partment for presentation at the 2nd Nuclear Science and Engineering 
Conference, Philadelphia, Pa Mar. 11-14, 1957. Scheduled for publica 
tion in AIRE Communication Electronics, July 1957 
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THE AIEE Pacific General Meeting will 
be held in Pasco, Wash August 28-50, 
1957. The headquarters for the meeting and 
all technical sessions held will be in the 
new Pasco Senior High School 

Ihe technical program will be notable 
for the variety of subject matter as well 
as the quality of the papers. The social 
ind recreational programs have been 
planned for the engineer and his family 
and will be mostly outdoors. Uhe inspection 
trips will be both traditional and precedent 
setting with a strong emphasis on variety 
to suit a wide field of interests 

The guests will find convenient parking 
close to meeting headquarters hotels, and 
motels. The family groups will find the 
outdoor recreational activities and the 
semiarid climate very attractive 

Ihe famous Ellensburg Rodeo will be 
held Labor Day week end and many county 
fairs and other events prior to and follow 
ing the ALEE Pacific General Meeting will 
be ot extraordinary interest to family 
groups. A trip through the apple and other 
fruit orchards as well as the endless variety 
of vegetable growing and packing plants of 
the Inland Empire sections of eastern Ore 
gon and Washington will be an unforget 
able experience, The snow capped Rockies 
to the east and the Cascades to the west 
provide recreational and camping oppor 
tunities and scenery unmatched in beauty 
and variety. The almost complete absence 
of rain during August and September adds 
tremendously to the pleasure of the out 
doors Traveling along the well-marked 
trails and excellent highways located to pro 
vide the most favorable approaches and 
maximum accessibility will long remain a 


memorable ¢ spe ricnce 


General Session 


I he 
morning, August 28, will include an ad 
dress by President W. J. Barrett. It will also 
feature speakers of national reputation in 
the fields of atomic power. F. J. McCune 


vice-president and general manager of the 


General Session on Wednesday 


Atomic Products Division of the General 
Electric Company and AIEE Fellow will 
cliscuss Outstanding Problems in the 
Atomic Energy Field Plans include an 
other speaker of prominence who will cove 
other important phases of the atomic en 
ergy industry 


Hotel Reservations 





\ large number of rooms in hotels and 
motels located in Kennewick, Pasco, and 
Richland a 
be reserved until the first day of the meet 
ing 

Hotel and motel charges will be: single 


e available These rooms will 
85 to S86, double—S5 to $8, and tewin—87 to 
$10 
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Outstand ing Program Planned 


for AIEE Pacific General Meeting 








There are rooms available with a dou Transportation 
ble and single bed and also with two dou 











West Coast Airlines WCA) has several 
flights each day between Northwest, United 











ble beds. Persons wanting such special 








arrangements should state their needs in 








and Western Airlines terminals and Pasco 
Ihe WCA schedules are convenient meal 
provide the best connections at transte 


Spokane Seattle Portland 











the request for reservations 

















Persons planning to attend are urged to 
write AIRE Pacific Genervl Meeting, Pasco 


Wash ind express their preferences for 

















Whe 








points u 

Boise 
Ihe most modern streamliner trains of 

the Great Northern, Northern Pacit inal 


Union Pacific Railways are routed throug! 














type of room and facility 




















Lunch Facilities 




















The several luncheons described at other or close to Pasco. The schedules will* he 





places will be supplemented by a lunch 





found to be most convenient both as to 








service in the headquarters building. ‘The 








arrival and also for departure trom Pasco 
prices will be a matter of individual choice he 

















Greyhound Bus system has trequent 








arrivals from and departures to all impor 


tant West Coast cities. Many of the buse 





Registration 














The registration activities will be lo 





ire express runs to distant points routed 




















cated in the Pasco Senior High School and 





through matchless scenery and past impor 


























































































































will open Tuesday noon and will be open tant historical and industrial sites 

daily thereafter until Friday evening. Fees The Pasco area is the junction point for 

for all activities will be collected there many of the more important highways in 
All mail for persons attending or in the Northwest. These highways radiate to 

quiries concerning the meeting should be the kev cities of the Northwest and are 

addressed to AIEE Pacific General Meeting relatively ne 

Pasco, Wash., and marked attention of the 

ippropriate person or activity Ladies Program 














All isiting lads will be yiiest il i 


brunch Wednesday morning at 10 a.m. in 





Advanced Registration 










































































All persons are urged to return their ad the patio of the Desert Inn in Richland, All 
vanced registration cards promptly I he persons planning to attend are urged to 
registration fees will be $3 for members register in advance of Wednesday mornin 
and $5 for nonmembers. Student members Ihe Kennewick Country Club will wel 
and families of members will not be re come the ladies to a bullet supper Wed 
quired to pay a fee nesday evening at 6:30 p.m. The upper 































































































































































AN INSPECTION TRIP to the Midway Substation will be held August 30 during the Pacific Gen- 
eral Meeting. The Midway Substation is the hub of the Bonneville Power Administration main 
transmission grid, interconnecting Grand Coulee, Bonneville, and The Dalles Dams and the cen- 
tral Washington load areas 






























Institute Acti 








ilies 





i] be followed Party. Tickets 


ill be $2.75 


he Otheers Club in North Richland will 


the location tor luncheon on Thursday 


12:45 pan. Bridge and Canasta will fol 
the luncheon. Tickets for the event will 
$1.7% 

Ladies are cordially invited to play voll 


Kennewick 


suggested that 


wn time at the Country 
Club. It ts 


net interested in inspection trips may find 


ache who are 


golf and swimming at the Kennewick Coun 


try Club to be a very pleasant morning 
sctivily 
I he Tri Cite 


mid facilities 


have many park i1reas 


which are ideally suited for 


family picnicking wimming, tennis, and 


recreational activities. Riding horse are 


generally available 
Phe weather in the Tri-Cities will prob 


itl be warm. Clothe and shoes should 


” cool and comfortable. Sun dresses with 
jackets are good and a sweater 


included 


especially 


or stole should be for the cool 


‘ eninys 


Entertainment Program 


Ihe evening entertainment programs 
have been planned so that sport or western 
clothes will be im order 

\ Stag Smoker will be held Wednesday 
Club in 


Pasco. The club facilities and activities will 


evening in the spacious Elks 
available and the costs will be a matter 
individual choice. A buffet dinner will 
tart at 7 pom. and ticket “\ tne 2.50 
each 
Sacajawea State Park ill be the scene 
I here 
Ht be plenty of real western barbecue with 
Snake River Cov 


on hand to keep things mo 


for the Thuisday evening activities 
the trimming Lhe 
ill tye 
Several ater sports activities will also 
presented, The entire affair at Sacajawea 
Park will be covered by the SY tickets 
hollowing the retivities it Sacajawea 


Pasco Elks 
and club 


State Park, the tacilities of the 


Club will be available tor dancin 


ictivities for those who do not have other 


plans 


Student Program 


Informal gatherings Wednesday will help 
the students of Districts No. &® and No. 9 
get acquainted and meet the students trom 
other Districts 

The Student 


vill provide 


Luncheon Thursday noon 


further opportunities to get 
acquainted The students will be 
indsoall 
Pres. W.. J 


cuss student problems and interests 


guests 


members are invited to attend 


Barrett has been invited to dis- 
The Thursday afternoon meeting for 
feature 


District 


students will presentation of two 


top ranking contest papers and 
will include a discussion of student branch 
allairs 

The Faculty Counselors Meeting also will 
be held Thursday afternoon 

IT hve student 


programs have been ar 


ranged to permit student participation. mn 
the many interesting iMmspection trips and 
technical programs, The entertainment and 
ladies programs have been planned to offer 


many items of interest to students 


Inspection Trips 


Several interesting inspection trips have 


heen planned tor the meeting. These in 
clude tours of the McNary Dam and Power 
River, the Ice 
Snake 
Midway Substation 


house on the Columbia 
Harbor Dam construction on the 
River, and the 230-kys 
Members registering for the Pacific Gen 
eral Meeting are also asked to register in 
idvance tor these trips because the number 
of persons who can be accommodated on 
each trip is limited, In making trip reser 
itionus, members should furnish names 
nationalities, and business connections, Fees 


ill be 


hen tickets are 


collected at the Registration Des 


picked up at the meeting 
headquarters 
Proof of United States citizenship will 
MoNary 


ind Midway Substation trips, and members 


be required for the Powerhouse 


alla District, Corps of Engineers 


POWERHOUSE AT McNARY DAM with 14 generators installed will be viewed during a Pacific 
General Meeting inspection trip to one of the great hydroelectric installations of the Northwest. 


Ooo 


Institute Activities 


should be prepared to comply with secur 


ity regulations such as are in effect at the 
time of the meeting 

VUcNary (Thurs 
day, August 29, ® a.m. to 12 Noon). A 42 
mile trip by chartered buses will be made 


Dam and Powerhouse 


to one of the great hydroelectric installa 
tions of the Northwest located on the 
River at Umatilla, Oreg. Out 
standing features include the powerhouse 
1,422 feet in length with 980-mw installed 
1,368,000 cubic 
feet per second at normal pool, the 92-foot 
single lift navigation lock and fish ladders 
for salmon migration to the headwaters of 
Snake Rivers. Ticket 


Columbia 


capacity, the spillway for 


the Columbia and 
$2.50 
lee Harbor Dam Construction and Phil 
lips Pacifie Plant 
Phursday, August 29, 3 p.m. to 5 p.m.) 


Chemical Company 


Visitors will have a choice of two short 
inspection trips: (1) six miles trom Pasco, 
Dam 
construction, a hydroelectric dam and pow 


to see the early stages of Ice Harbor 
erhouse which will eventually rival othe 
large installations in the Northwest power 
system 2) nine miles from Pasco, to sec 
a chemical plant installation for the manu 
facture of anhydrous ammonia which was 
completed in Spring 1957, Ticket: $1 each 
trip 
Vidway 


trea Tour 


Substation and Hanford Works 
(Friday, August 30, 8 a.m. to 
p.m.) A trip by chartered buses to the 
Midway 
through = the 


Substation. The buses will travel 
Hantlord Works 
area giving an Opportunity to sec these im 


barricaded 


portant Atomic Energy Commission in 


stallations. Groups will stay aboard the 


buses; however, stops will be made at vari 
ous reactors and chemical separations areas 
to enable guides to discuss process steps 
Ihe Midway Substation is the hub of the 
sonneville Powe Administration: main 
interconnecting Grand 
Dalles Dams 


and the central Washington load areas. Be 


transmission grid 
Coulee, Bonneville, and The 
cause of Midway's strategic location and the 


number ot inferconnectlions involving 


nearly a million kilowatts, it is extremely 
important from a system stability) stand 
pom! 

Midway 


returning to Pasco will again pass through 


Lunch will be served at Buses 
the Hantord area, but by a different rout 
Picket: $5 
members traveling to 

Meeting by 


combine tt 


from that of the outgoing trip 
We suggest that 
General 


this Pacit privat 


sutomobile may well with a 
pleasant vacation trip and use the oppor 


tunity to visit other important Pacific 
Northwest developments, such as the Grand 
Coulee and The Dalles Dams on the Colum 
bia River and the Kaiser Aluminum Plant 


near Spokane, Wash 


Committee 


The Pacific General Meeting committce 
chairmen are: O. W. Hurd 
man; H. A, Carlberg, vice-chairman 
Rhyneer, secretary; W. | 


program, H. A 


general chais 
S.M 
Dowis, technical 
Broderson, transportation 
and inspection trips; D. W. McLenegan 
students, Mrs. C. R. Bergdahl, ladies; R. B 
Britton, entertainment; L. P. Reinig, reg 
istration: F. P. Robinson, hotels and motels 
F. J. Mollerus, finance; and R. C. Hoffman 


publicity 
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Pacific General Meeting, Pasco, Wash., August 28-30, 1957 


Tentative Technical Program 


Wednesday, August 28 
Afternoon Sessions 


Power Generation 


Presiding: R. L. Earnhart 

CP.” Friction and Windage Loss Tests of Mc 
Nary Generators with Coupled and Uncoupled 
Turbine. D. R. Cox, R. L. Krahn, U. 8S. Army 
Corps of Engineers 


CP57-904 Transient Performance and Excita 
tion Systems. RK. L. Krahn, U. 8. Army Corps of 
Engineers 


CP.* Planning and Design Considerations for 
Ice Harbor Powerhouse. G. H. Von Gunten 
J. R. Kline, U. 8S. Army Corps of Engineers 


CP57-905. Gas Turbines Applied to Power 
Generation. A. L. Rieke, W. N. Hornberger 
Westinghouse Electric Corporation 


British Co 
White, Gen 


CP.* Large Gas Turbines for the 
lumbia Power Commission 2 
eral Electric Company 


and Radiation Instruments 
Presiding: L. H. Holthausen, M. M. Dye 


Nucleonic 


CP.* A Reactor Rod Control System for Pres- 
surized Water Reactors. G. §. Keeley, W. J 
O' Bryant, Westinghouse Electric Corporation 


CP.* A 
Pressurized 
G. 8. Keeley 


Nuclear Instrumentation System for 
Water Reactors. I J. O'Bryan 
Westinghouse Electric Corporation 


CP. Experimental Determination of Reactor 
Control System Transfer Functions. G St 
Ledger Barter, General Electric Company 


CP.* Characteristics of Pressurized Water Re 
actor Plant Dynamic Pressure Measuring Sys- 
tems. FE. J. Brook Westinghouse Electric Cor- 
poration 


57-906. Safety Systems for Nuclear Power Re 
actors 1. M. Jacobs, General FBlectric Company 
Human Engineering 

Presiding: D. W. MclLenegan 


CP. (litle to be selected) Dr. G. F 
International Busines 


Kennard 
Machines Corporation 


cP. Assistance to Engineers from Human Fac 
tors Research, Dr Maurice Rappaport, Stan 
ford Research Institute 


cr Advanced Instrumentation Dr. Jesse 
lanshy, Dunlap and Associates 


CF. Remote Handling and Manipulation of 
Hot Cells. Dr. J. W. Wissel, Lockheed Aircraft 


Corporation 


cP. Human Factors in Maintenance of Elec 
tronic Systems. Dr. N. D. Warren, University of 
Southern California 


Wire Communication 


Presiding: S. J. McDermott 

CP57-930. Applying Carrier to Existing Plant, 
Northern California Telephone Company. / 
Vl. Calderwood, retired: G. A. Furni /. J. Rol 
ertson, Pacific Telephone and Telegrap! 
CP57-907. A Transistorized Repeater tor Use 
with the 45BN Cable Carrier System VB ’ 
R. Hl. Fisl Lenkurt Electric Compar 

CP57-908 Application of &Ky Neutralizing 
Transformers ou tdam tonneville Power 
Administration, R. &. Kistler, Pacific Telephon 
ind lelegr ipl / WW Macl ear Washington 
Water Powe: 


Conference Papers will not be printed by the 
Institute; however, they may be available at the 


meeting at the discretion of the 
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PREPRINT PRICES 


We to Members 
80¢ to Nonmembers 


MINIMUM ORDER by 


accompanied — by 


mail $1.20 
unless remittance 


or coupons. All nonmember orders 


must be accompanied by remittance 


COUPON BOOKS in nine-cdollar ce 


nominations may be purchased 


NUMBERED 


available 


PAPERS only are 


SEND ORDER and remittance to 


\IEE Order Department 
3 West 39th Street 
New York 18, N.Y 











Used by 
Edwards 


CP.” Carrier Telephone System as 
Southern Pacific Railroad R R 
Southern Pacific Company 


CP. United States to Alaska Cable ( 1 
Bartlett American Telephone and 
Tl. H. Stewart, Alaska Communication System 
U.S. Army 


lelegt aph 


Thursday, August 29 
Morning Sessions 


Transmission and Distribution 


Presiding: BE. C. Starr 
CP57-909. 
Lewiston. Farl 
Power Company 


230-Kv Wood Pole Line Spokane to 
Baughn, Washington Water 


Calculations for 


J. Hubert 


CP57-910. Simplified Sag 
Power Transmission Lines, / 


CP57-4911. Surge Protection of Cable-Connected 
Power Transformers at Skattergood Steam Plant 


C. M. Short, Water and Power Department, City 
of Los Angeles; T. J. Bliss, Westinghouse Elec 
tric Corporation; M. A. Enns 

Powe 


CP.* Electric 


Consumption. Ff. / 


Effect of Flat Rate on 
Mollerus 


57-912 The Digital Computer and Power Sys 
tem Short Circuit Calculations. Vii J) la 
Bonneville Power Administration 
Nucleonics I 
Presiding: J. V. Kresser 

57-396. Some Operational Problems of the Nu 
clear Power Plant R. W. Witrhke, A. R. Jones 
Westinghouse Electric Corporation 


CP.* Operating Hanford Reactors D 
Lewis, General Electric Company 


Personnel for Nu 
VicKeown, Westing 


cer. Training Operating 
clear Power Plants W.G 
house Electric Corporation 


cr 4 Method of Evaluating Reactor Hazards 
1. B. Carson, K. W. Hess, L. H. McEwen, Gen 


eral Electric Company 


Power Systems If 


R.A 


Industrial 


Presiding Erwin 

CP57-926. Matching Power Systems to Ladustrial 
Safety Standards in the Pulp and Paper Indus 
try i Springer, Rayonier, Incorporated 
CP57-915 Electric Safety in the Cannery R 
S. Wilson, consulting electrical engineer 
Grounding Practices 


consulting engineer 


cr Machine 
Cutler 


cr Power 
actor he 


Supplies for an Operating Re 


Reinig, General Electric Compan 


Radio Communication 


Presiding: 1. W. Stringtield 


CP.* Pocket Carried Radio Systems 


Vitchell, Portable Product 


cP Modifying Transmitters tor Single Side 
band Operations Norman Young, Federal Tele 


communication Laboratori 


COFFERDAM AT ICE HARBOR will be visited by those taking an inspection trip to see the early 
stages of Ice Harbor Dam construction on August 29 during the Pacific General Meeting 
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CPr5s7914 Valley 
the ft 5 Engineers ( 
{ >» Army Corps of Engineer bf 


Bonneville Power Administration 


Willamette 
Corps of 


Radio System for 
Pederson 


Marihart 


57-915. Microwave 
Heavy lee 
BPA 


jonneville 


Radio Communication under 
Sleet, and Snow Conditions on the 
System, Lmor Strong, #F J. Warchol 
Power Administration; Stanle Ben 
on, Philco Corporation 


Afternoon Sessions 


Substations 


Presiding: A. A. Straub 

cr Fire Protection and Minimizing Fire Haz 
ards in Substations. Report of Working Group 
4.2 hl. J. Maa Administra 


Bonneville Power 


CP57-916. High Voltage 
rupting Test Facilities of 
Edison Company | a | 


High Capacity Inter 

Southern California 
lugh Southern Cali 
fornia Edison Company 


CP57 917 Application of Pole-Mounted Capaci 
tors to @ Primary Network Distribution System 
&. fF, Bannon, L. L. Gleason, Seattle City Light 
Nucleonics I 

Presiding: W J. Dowi 


97 404 Electrical Problems in Electrical Burn 
out Testing of Nuclear Fuel Elements / 
fiunt, Westinghouse Electric Corporation 


Study of the 
Boiling 
Plant. D. W 


CP57-084 Analog Computer 
Transient Performance of a Dual Cycle 
Water Reactor Nuclear Power 
Leal Ceneral Electric Company 


cr A Cockroft-Walton 
Study Kh \ hLdward G 


Plectri« 


Design 
General 


Multiplier 
Jernakoff 


Compan 


cr Optimizing Reactor 
J. O. Orton 


Design on a Digital 


Computer General Electric Com 


pan 


cr Design of a Radially 
Analogue Df 


ompan 


Heat 


General Elec- 


Symmetrical 


Dranster Sebade 


tric 


Conterence on Industrial Power Rectifiers 


Waldo Porter 


Presiding 


A conterence on satet maintenance and opera 


tion of power rectiher tation with speakers 


from everal rectifier using plant in western 


Television and 


Aural 


Presiding: BE. D. Bareu 


Broadcasting 


57-018 A Modified Microwave System for Color 
Television Transmission, /) Fo McClatchie, Pa 


cite Telephone and lelegraph Company 


57-919 A Video 
baqualizer Aut 


lelegraph Company 


Differential 
Clarh Pacity 


Phase and Gain 
Telephone and 


57-72% 


Statistical Encoding for Text and Pic 
ture Communication W. S. Michel, Bell Tele 
phone Laboratories (For Discussion) 


cr A New Automatic Frequency Control Cir- 
cult, J B, Kennett, Paciic Telephone and 
lelegraph Company 


Friday, August 30 
Morning Sessions 


Space Heating and 
Air Pollution (Joint Session) 


Presiding: R. G. Seott 


cr Electric Greenhouse Heating. J. A. Mac 
Carth BC Electric 


cr. 
tric Heating and Cooling 
R erson, I N 


A Simplified Control for Combined Elec- 
Installations. / 


Roberson Company 


CP.* Measurement of Air Contamination, 
C. Beche Wesix Corporation 


Safety 


Presiding: H. ft Vann 

57-920. A Compendium of Grounding Tech- 
niques for Personnel and Equipment Protection 
H. £. Heddesheimer, General Electric Company 
Performance 
Conventional 
Pacific Gas and 
Flectri« 


CP.* Comparison of Safety and 
Requirements for Nuclear and 
Power Plants i. # frie 
Electric; FE. P. Peabod 
pany 


Ceneral Com 


cr Safety in Nuclear Power Plants S. Le 
General Electric Company 
Systems II 


Industrial Power 


Presiding: W. Ferguson 

cre Electric Power Requirements of Oil Re 
finerics in Pacific Northwest. J. 7 
Shell Oil Company 


Brannan, 


CP.* Design of 
Protect 
Supply 
Chalmer 


Systems to 
Reclosing of 
Dalasta Allis 


Industrial Power 
Motors from High Speed 
Breakers. F. Nolan, D 


Manufacturing Company 


cP Power 
Plant 
pan 


Atomic 
Com 


Hanford 
Flectri¢ 


Supply for the 


Ralph Haynes, General 


cP Fault Testing on the Power System of the 
Hanford Plant 1 4. Maxwell, General Elec 
tric ¢ ompany 


Alternoon Sessions 


Magnetic Amplifiers 


Presiding: A. B. Rosenstein 

cP Analysis of Nonresonant Charging Circuit 
for Magnetic Pulse Generation N. I Wein 
ber Westinghouse Electric Corporation 


CP57-921 Core Reset Functions—Magnetic Am 
plier Analysis, Part Il, Determination of Am 


Many Engineers Attend 


plifier Performance. G. C. Feth, General Elec 


tric Company 


Part I, 
Electric 


CP57-922. Magnetic 
The Core. R&R 
Company 


Design 
General 


Amplifier 
inderson, 


CP57-923. The Block-Diagram Method of Ana- 
lysis Applied to the Saturable Reactor. Rh. M 
Hubbard 


Flight Test Instrumentation 


Presiding: W. S. Pritchett 

CP. Iransistorized Airborne Data 
System. 4. I. Morrison, Electrical 
Company of California 


Acquisition 
Engineering 


Measurement in 
Davis, Boe- 


CP.* Surface Temperature 
Flight Test Instrumentation. A. E 
ing Airplane Corporation 


CP.* Magnetic Recording of Flight Test Data. 
R. M. Strassner, Ampex Corporation 


CP57-928. A Miniaturized Instrumentation Con- 
verter System for Aircraft Flight Testing. //. FE 
Hommes, McDonnell Aircraft Corporation 


Defect Calibration 
McDonnell Aircraft 


CP57-924. 
System. B 
Corporation 


Improved Static 
Heilweck, 


Relaying 


Presiding: M. A. Bostwick 

CP57-927. Improved Protection for Industrial and 
Commercial Loads with Emphasis on Conductor 
with the Utilities Protection. M. A. Bostwick, 
Portland General Electric Company 


CP. Portable AC Analyzer. P. G. Moore, 


General Electric Company 


57-796. Digital Short Circuit Solution of Power 
System Networks Including Mutual Impedance. 
M. J. Lanz, Bonneville Power Administration 


Rectifiers in Industry Conference 


On June 4-5, some 293 engineers from all 
Canada 
Britain 


in Chicago, IIL, tor a Conterence 


ections of the United States and 


and trom as tar away as Great 


rathered 


on Rectifiers in) Industry 


During the conference, 21 papers were 


presented by representatives of both the 


manufacturers and users of rectifier equip 


ment These papers covered a wide area 


standardization, applica 
Recti 


mechanical 


including theory, 


tion, operation, and maintenance 


fiers of the mercury are 
semiconductor, and metallic types were dis 
cussed 

The conference was sponsored jointly 
Rectiier Com 
Metallic Recti 


and the Chicago section olf 


by the Industrial Power 


mittee, the Semiconductor 
fier Committee 


AlkEt This 


conferences devoted to 


was the second of a series ol 


rectiher equipment 


design, application, and operation, The 
previous conference was held in Pittsburgh 
Pa., in 1952. At that 


tion was given to the 


time, main considera 


mercury arc rectifier 


At the Chicago conference, the relatively 


new semiconductor rectifier was recognized 


as one which will become a major influence 


in the power conversion field 


The papers presented covered the use 


of rectifiers to furnish direct current for 


such tasks as the reduction of aluminum 


production of chlorine and other chemicals 


is a power supply to main drives and aux 


Institute Activities 


iliaries in steel mills, for specialized power 
supply such as excitation for turbine gen 


erator and battery charger for automatic 
telephone switchboard, and many other ap 
plications where direct current is required, 


opened by ] N. 
and im 


Ihe conterence was 
Banky 


mediately 


Chicago Section chairman 
given perspective by 
Glen 


served as 


pres nta 
Marvin 


co-chairmen. Mr. 


tions trom Ramsey and 


Morach 


Ramsey 


who 


reviewed the history of semi 


conductor rectifying devices including 


electrolytic, copper sulfide, copper oxide, 


selenium, germanium, and = silicon units 


Mr Morack 


power in 


reviewed the basic uses of d-« 


industry and compare the 


various power converters available today 


with the thought of evaluating the various 


types from the users viewpoint 


Considerable interest was shown in a 
general subject of 


I his 


users 


panel discussion on the 


uses ol powel rectifier equipment 
initiated by 
fields 


manner in which 


panel discussion was 


from four prominent outlining 


briefly the rectifiers have 
been industry 
D2 
cussed 


field. R 


discussed the use of 


ipplied in their particular 
Truckess of Bell 
rectifiers in the low 
Scott of Utilite 


Laboratories dis 
voltage indus 
trial Corporation 
rectifiers for low volt 
age plating application, C. A. Langlois of 
Reynolds Metals 


use of rectifiers in the high voltage electro 


Company discussed the 
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chemical field. Joe Bodoh discussed the use 
of rectifiers in the steel industry. Subse 
quent to these brief presentations the dis 
cussion was presided over by G. N. Zins 
of the Westinghouse Electric Corporation 
and a panel including I. k. Dortort 
G. W. Gutzwiller, and C. 8. Hague in ad 
dition to aforementioned users attempted 
to answer questions raised by users in the 
audience. Much worthwhile information 
was interchanged in this discussion 

In addition to the presentations of M1 
Morack and Mr. Ramsey, the morning ses 
sion of the first day included papers en 
titled “A Review of Semiconductor Rectihei 
Fechnology in Europe” by E. A. Harty 
General Electric Company NEMA Stand 
ards for Semiconductor Rectifiers by 
L. W. Burton, General Electric Company 
Mercury Arc Rectifier Standards by 
Harold Winograd Allis-Chalmers Com 
pany; and “IEC Semiconductor Standards 
and the Munich Meeting” by [. R. Smith 
of the Westinghouse Company 

Ihe afternoon session of the first day 
was devoted largely to mercury are type 
rectifiers with papers being presented 
under the subjects of Application ot New 
Designs of Ignitron Rectifiers Field 
Testing of the Sealed Ignitron The 
Mercury Arc Rectifier and the Hydrogen 
lon Analysis of the Ignitron Rectifiers 
for Reversing Mill Drives A New Pack 
ave Rectifier Design for Electrochemical 
Service and Design and Application ot 
Excitron Rectifiers All these papers pre 
sented new developments in available met 
curs are rectifier equipment 

Ihe second day of the conterence was 
devoted largely to semiconductor rectifier 
with papers given on several subjects sucl 
as “A 10-Kw Germanium Rectifier for 
Automatic Power Plants The Applica 
tion of Selenium Rectifiers to ‘Turbine 
Generator Excitation The Rating and 
Application of Silicon Power Rectifiers 
Silicon Power Rectifier Equipment 
\ High Current Density Selenium Rect 
fier ‘Selenium Rectifier \pplications in 
\utomotive Vehicles and Germanium 
Rectifier Equipment for Electrolytic Pro 
$8 I hese papers c¢ vered the broad range 
of semiconductor rectifier equipment with 
ratings from i tew amperes to ratings in 
several thousand amperes 

Guest speaker at the Tuesday luncheon 
meeting was Dr W \ Lewis, professor 
of electrical engineering at IUllinois Insti 
tute of Technology and former dean of 
the Graduate School of Illinois Institute 
of Technology. His subject was The Pro 
! Recognition of 
Engineers in the AIEI Dr. Lewis gave a 


fessional Development anc 


thought provoking talk on the meaning of 
the terms “engineerin ind “professional 
and outlined some of the work that is now 


lertaken to obtain for the en 


being une 
gineecr greater protessional recognition 
Ihe entire proceedings of the confer 
ence are published in a bound volume 
entitled “Rectifiers in Industry identified 


v number 7-9? 


These proceedings were 
available at the conference and no can 
ve obtained = from ATEI Headquarter 

W. 39 St... New York 18, N.Y price $4 

The sponsors of this conference wish 
to express their sincere thanks to all the 
companies and persons who participated in 
arranging this conference and to those who 


presented papers 
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Future AIEE Meetings 


Pacific General Meeting 
Pasco, Wash 


August 28-30, 1957 


AIEE Magnetic Amplifiers 
Conference* 
Penn-Sheraton Hotel, 
Pittsburgh, Pa 

September 1-6, 1957 


Petroleum Conference* 
Penn-Sheraton Hotel, 
Philadelphia, Pa 
September 9-11, 1957 


AIEE-IRI 
Symposium’* 
Morrison Hotel, Chicago, UL 
September 24-25, 1957 


Industrial Electronics 


AIEE-IRE-IITT-NU-U of I National 
Electronics Conference 

Hotel Sherman, Chicago, Il 
October 7-9, 1957 

(Final date for +TP—Clos 
Syn.—Closed, CPMs lug 


Fall General Meeting 

Chicago, Ill 

October 7-11, 1957 

(Final date for +TP—Closed, tCP 
Syn.—Closed, CPMs—Aug. 2) 


Reliability and Quality Control in 
Electronics Conference 

Silver Spring, Md 

October 10, 1957 

(Final date for +TP—¢ 

Syn.—Closed, CPM lu 


Feedback Control Conference 
Chalfonte-Haddon Hall Hotel 
Atlantic City, N ] 

October 16-18, 195 

(Final date fo r'P—Closed, *CP 


Syn.—Closed, CPMs—Au 10) 


EJC-ECPD Engineers General As- 
sembly 

Hotel Statler 

New York, N. ¥ 

October 24-25, 1957 


Machine Tool Conference 
Hotel Schroedet 

Milw kee Wis 
November 4-6, 1957 

Fina ile for *TP—Aug 
Sy? 0, CPM lug 


Mid-Atlantic Textile Conference 

North Carolina State Collewe 

Raleigh, N. ¢ 

November 14-15, 1957 

Final date for +TP—Au lf cP 
n lu 7, CPMs—Sept. 6) 


Magnetism and Magnetic Materials 
Conterence 

Park Sheraton Hotel 

Washington, D.( 
November 18-20, 1957 
Final date {ov TP lug 
Syn.—Sept. 3, CPMs 


AIEE-IRE-ACM Eastern Joint Com 
puter Conference 

Park Sheraton Hotel 

Washington, D¢ 

December 8-11, 1957 

(Final date for +TP—Sept 

Sy? Sept. 24, CPMs—Oct 


Winter General Meeting 
Hotel Statler 
New York, N.Y 
February 2-7, 1958 
fo ‘TP—No 
1S, CPMs—No 


EJC Nuclear Congress 
International Amphitheater 
Chi igo il 

March 17-21, 1958 

(Fina late for tTP—Dee 
Sy? 1. 1, CPMs—fJan 


South West District Meeting 
Dulsa, Okla 
March 3St-April 2, 1958 
for (TP—De 
DPMs—Jar 


Middle Eastern District Meeting 
Washington, D4 

April 28-30, 195% 

(Final date for *TP—Jan 

Sy? eh. ll, DPMs—Fel 


Great Lakes District Meeting 
Fast Lansin Mich 
May 5-7, 1958 
for (TP—Fel 
DPM kel 


Last Central District Meeting 
Huntington, W. Va 
Ma 18-15, 195 

rP—Khe 

DPM Ma 


Summer General Meeting 

tjullalo, N.Y 

June 2%-2 195e 

(Final date | TP-Mare 
Syn | i CPM Ip 


Pacific General Meeting 

Sacramento, Calif 

\ugust 19-22, 195# 

(Final da fe /P-Ma 
e 3, CPM fur 


Fall General Meeting 
Pittsburgh, Pa 

October ; ‘1 195% 

(Final « ” rP—Jun 
Sy? CPM lug 


*Final date for submittin 
(TP Transactions Paper 
tCP Syn Conterence Syne 
CPMs—Contference Manusc 
Ihe CP Syn. date is 10 da 
CPMs date 

SDP Syn District Synopesi 
DPMs— District Manuse 

The DP Syn. date is 10 « 
DPMs date 
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Celebration of 250 Years 


of Technical Schools in Prague 


VICE-PRESIDENT Glenn Holcomb of the 
American Society of Civil Engineers and 
Past President M. D. Hooven of the AIEI 
(also president of Engineers’ Council for 
Vrofessional Development and director of 
Engineers Joint Council) attended the cele 
bration of 250 years ot technical schools in 
Prague on May 27 through May 30 as guests 
Republic of Czechoslovakia. Dele 
rates from 21 nations attended, The Brit 
West Ger 


representatives 


ot the 


ish, French, Indian Austrian 
American 


Alcorn Hotel. The 


ment was red carpet to Say the 


man, and were 


quartered at the treat 
least, 
every facility and every convenience 
ivailable. It 
extraordinary 
the British and 


ime degree ol 


being 
miracle iS apparent that an 
eflort as made to accord 
American delegates the 
recognition that was ac 
corded the Soviet representatives ho, by 
iflable 

lhe celebration was inaugurated by the 
Antonin Za 
Minister of 
Kahuda 


held a reception for foreign guests on the 


the way, were very 
President of the Republic 
potocky, on May 27, 1957 I he 
bducation and Culture, Frantisek 
ine evoeniny 

\ plenary ion, ol the conterence was 
held on May 28, each delegate delivering 


mm «acre which wa translated simul 


taneously imtoo the Necessary languages 
through the individual headset system, ‘The 
Yugoslav address was probably the best re 
ceived: it was an emotional declaration of 
the brotherhood between Yugoslavia and 
C vechoslovakia I he 
Mr. Hooven us 


though informal and not accom 


American address by 
almost equally well re 
ceived 
panied by a presentation such as the red 
itk banner on which was inscribed felicita 


tions from the Chinese universities, The 
American address consisted simply of stat 
ing that the delegates represented Il engi 
neering societies in the United States and 
Canada, 153 engineering colleges, and 32 


technical institutes, all combining to rep 


Bimonthly Publications 


Communi 
cation and ipplications and 
Industry, and Power Apparatus and Sys- 
tems, contain the formally reviewed and 
papers presented at 
General and District meetings and confer- 
The publications are on an annual 
subscription consideration of 
payment of dues, members (exclusive of 
Student members) may receive one of the 
three publications; additional publications 
are offered to members at an annual sub- 
scription price of $2.50 each. Nonmembers 
may subscribe on an advance annual sub- 
scription basis of $5.00 each (plus 50 cents 
for foreign postage payable in advance in 
New York exchange). Single copies, when 
$1.00 each. Discounts are 
allowed to libraries, publishers, and sub- 
scription agencies. 


Phe bimonthly publications 


Electronics, 


approved numbered 


ences 


basis. In 


available, are 


resent a hall million engineers; that Amer 
ica was largely a wilderness at the time of 
the founding of the first technical schools 
in Prague; that Bohemia had founded an 
engineering college almost a century before 
the first West 
Pot; that Americans were always proud 


American institution at 
to recognize leadership 
intellectual field; that 
luted Czechoslovakia 
Minister of Education Kahuda said that 


there are two political systems and_ that 


particularly in the 


thus, America sa 


stlomic which will 
win, He quoted President Zapotocky as say 
ing that the winner will be the order which 


favors progress—not 


energy will determine 


to spread destruction 
but for the service of new creative effort 
He stated that the USSR 


much more time-and work on peaceful use 


was expending 


of atomic energy than Britain or the 


United States. (A later Soviet speaker, how 


ever, gave credit to Palmer Putman for 


world energy figures.) In anothe 
of his talk, he stressed the point that science 


portion 
should not serve itself, but should serve 
the practical desires of the people, a point 
made several times by administrators but 
not by academic persons 

Puesday evening was spent at the opera, 
which was a production of a Czechoslovak 
saga, “Libuse 

Ihe next two days were devoted to tech 
nical sessions and inspections of the school 
properties, Classrooms and laboratories 
much the same overcrowded condi- 
The technical 


show 
tions as they do everywhere 
sessions were in Czech and not easily un 
derstandable. ‘The American delegates were 
interviewed in English for a radio broad- 
cast 

Ihe final formal event of the affair was 
a quite impressive dinner held in the rooms 
of the National Club. There were many 
The Cvech toast 
following the one to the 


toasts before the dancing 
to America 
U.S.S.R., was a clever flashback to a previ- 
ous technical paper on Equilibrium. The 
(American response by Mr. Holcomb was 
congratulatory to the Czechs as a nation 
and as scholars. 


1957 AIEE Fall General Meeting 
Will Be Held in Chicago, October 7-11 


THE 1957 Fall General Meeting of the 
AIEE will be held in Chicago, UL, October 
7-11. Headquarters for the meeting will be 
at the Morrison Hotel 


Technical Sessions 


Over $5 sessions will be held covering a 
wide range of electrical interests, At pres 
ent, it is planned that the six Technical 
Divisions will include as broad a coverage 
Commit 


of electrical subjects as possible 


tees on Safety, Education, and Management 


also will be represented 


Inspection Trips 


One of the highlights of the Fall General 
Meeting will be a tour of the Argonne Na 
tional Atomic Laboratories, This trip will 
prove interesting and beneficial to all ATEI 
members, as well as trips to Commonwealth 
Edison Company's Will County Generating 
Station, Automatic Electric Company, Elec 
tro-Motive Division of General Motors Cor 
poration various new 


shopping centers, 


Youngstown Sheet & Tube Company, Com 
monwealth Edison Company's IBM Com 
puter Facilities, and Columbia Broadcasting 


System's new radio and television Studios 


Fall Frolics 


Plans are well under way for the Annual 
Fall Frolics which will be held this year 
in the Morrison Hotel Terrace Casino on 
Wednesday, October 9, during the 1957 
Fall General Meeting reports M. J]. O’Laugh- 
lin, chairman of the committee 

Mr. O'Laughlin 


that the ladies are cordially invited to at- 


reminds the members 
tend and the Frolics are expected to be a 


sellout again A never-say-die Chicago 


White Sox fan, O'’Laughlin feels the event 
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will be as big a sellout as the World Series 
at Comiskey Park will be and probably a 
better show, 


Ladies Activities 


\ full week of 
shopping trip to 


activities, including a 
fabulous Old Orchard 
Shopping Center for the ladies attending 
the AIEE Fall General Meeting has been 
announced by Mrs. F. W. McCloska, la 
dies activities chairman 

The schedule in detail is as follows 

Sunday—Reception Tea in the Cotillion 
Room of the Morrison Hotel. 

Monday through Friday—A Cottee Hour 
from 9:00 to 10:30 a.m 

Monday afternoon—Dessert Card Party in 
Ladies’ Headquarters in the Walnut Room 
Four of Old Orchard, Marshall 
Fields’ new shopping center 
Marshall Fields. Dorothy 
cated cartoonist will speak 
allotted for shopping. This luncheon is 
being spnsored by the Allis-Chalmers Man 
ufacturing Company 


Tuesday 
Luncheon at 
Bond, a syndi 

Time will be 


Wednesday—Brunch in the Cub Room of 
the Morrison Hotel. Betsy Ross, a_ well 
known decorator from John A, Colby will 
speak on “Interlor Decorating.” 

Thursday—Luncheon in the Crystal Room 
of the Chicago Athletic Club. Sulie Harand, 
a well-known entertainer, will give a musi 
cal play at this function. This luncheon is 
being sponsored by the Westinghouse Elec 
tric Corporation 

Friday—Program ends with the morning 
Coffee Hour 


Committee 


The members of the Fall General Meet- 
ing Committee are: G. L. Welch, chairman; 


Y 
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Larson, 
treasurer; F. E. 


E. H. Finch, vice-chairman; F. A 
secretary; M. J]. Adams, 
Andrews, sale of papers; D. H. Beal, hos 
pitality; D. K. Chinland, general session; 
D. W. Gaiman, entertainment; ¢ \. Hat 
stat, technical program and monitors; Mrs 
F. W. McCloska, ladies activities; M. | 
O'Laughlin, fall frolics; ¢ F 
nance and budget; L. E. 


, . 

Pigue, fi 
Randall, trips and 
Ryan, hotel arrange 


and J. E. 


transportation; D. J 
ments; F. M 
Smith, publicity 


Scott, registration 


1957 Winners of 
Sperry Award Announced 


“For developing the diesel-electric loco 
motive which helped revolutionize Amer 
ican railroading” three of the early engi 
neering and managerial personnel of the 
Electro-Motive Division of General Motors 
sections of the 


and four engineering de 


partment of the receive 
the 1957 Elmer A. Sperry 
B. Lea 


Award 


corporation will 
Award, it was 
announced, R chairman of the 
Sperry Board of pointed out that 


for the first time a major engineering 
award will go not to one person but to a 
number of individuals and groups for thei 
parts in a complex project 

The award was established in 1955 in 
\. Sperry 


achievements contributed to the field of 


honor of Elmer many of whose 


transportation, These include not only the 
famous gyro compass and other sea and ai 
navigation aids, but improved automobiles 
trolley cars, and a rail flaw detector whict 
adds to the safety of American railroads 
Ihe award is given each year for a 
contribution 


distinguished engineering 


which, through application proved in ac 
tual service, has advanced the art of tran 
portation, whether by land, sea or air 

Che three leaders who are to share in the 
award are 

H I Hamilton Los Altos, Calif re 
tired vice-president of General Motors and 
founder of Electro-Motive, who was its 


leader through the entire period of the 
Motors 
vccepted il 
all branches of United States railroad set 
in 1940 
R. M. Dilworth of Hinsdale, If 


who was chief engineer of Electro. Motive 


development until the General 


diesel-electric locomotive was 


retired 


from 1926 to 1951 and, as such, headed the 


research and design work which found 
fruition in the first successful application 
of the diesel-electric as a prime mover for 
the propulsion ol trains of all classe 

EF. W. Kettering of Hinsdale, Ill., now 
director of research, Electro-Motive Division 
at LaGrange, Ill... who, trom 1936 to 1942 
was in direct charge of the development atl 


Motors 456 


gine. This unit was the 


the General series diesel en 


major element in 


broadening the capability of the diesel 


electric locomotive to cover all phases of 
domestic railroad motive-power needs 
The four sections of the engineering ce 
partment of Electro-Motive cited as havin 
achieve 


made major contributions to the 


ment are: Controls Section, Electrical Engi 


neering Section, Locomotive Section, and 


Mechanical 


It should be 


Engineering Section 
explained said Mr. Lea 


that in making this award the board tool 
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1957 


into account the fact that the 
development extended from the establish 


period ol 


ment of the definite concept of the diesel 
1930s 
through 1940 when the work on the loco 


electric locomotive in the early 
motive had progressed to the point where 
it was released for quantity production and 
numerous orders had been received trom 
operating railroads. That marked, in our 
opinion, the point at which it might accu 
rately be said that the diesel-electric loco 
motive had arrived. The three men desig 
nated to receive the award for 1957 were 
the major 

that point.” 


The 1957 awards will be 


figures in the development to 


formally pre 
sented during the 1957 Fall General Meet 
ing of the AIFE at a special luncheon at 
the Morrison Hotel in Chicago, UL., Thurs 
day, October 10 

Board of 
ance with its founding charter, is made 


The Sperry Award, in accord 
up of two representatives from each of fou 
of the nation’s leading engineering soci 
AIFF, the 


Engineers 


\merican 
(ASME) 
SAE) 
Architects and 


eties, as follows: the 
Mechanical 
the Society of Automotive Engineers 
and the Society of Naval 
Marine SNAME) 

The associates of Chairman Lea (of the 
ASME) on the board making the 1957 
David Morgan ASME ] ( 
Hunsaker and William Littlewood of the 
SAE; E. H. Anson and W. N. Zippler of 
the AIRE; and H. L. Seward and C. R. Wal 
ler of SNAME. ¢ Davies is 
the board 


Society ot 


Ik gine rs 


awards are 


secretary ot 


the Sperry 
to W. F. Gibbs, for the concept and design 
of the S.S. United States and in 1956 to 
Db. W 


series aircralt 


Award was presented in 1955 


Douglas, for developing the DC’ 


R. J. Rockwell Announced as 
Winner of 1957 Marston Medal 


R. J. Rockwell (F 56) was announced at 
the June Commencement exercises of Lowa 
State College as the 1957 winner of the 
Marston Medal. The medal is 
nually in memory of the late 
Marston of the 


awarded an 
Dean Anson 
Division of Engineering to 
im alumnus in recognition ot outstanding 
ichievement in the field of engineering 

Mr. Rockwell, a 1927 
trical engineering, was born in Omaha in 
1904. When only 12 he obtained a license 
or amateur radio station OVE, and started 
i daily broadcast for the Omaha Weather 


Bureau in 1920. When such amateur broad 


graduate in eles 


casting Was Station wa 


WNAI 


prohibited the 
riven a new license and became 
In 1922, WOAW now WOW was con 
tructed and Mr. Rockwell became chief 
engineer, In 1923, he entered lowa State 
College 

from lowa State he 
joined the staff of the 


After graduation 
General Electric 
Company as a test engineer. In 1928, he 
resigned and became a consultant engi 
neer for broadcast stations 

In 1929, he 


engineer in charge of audio circuit 


joined the Crosley Corpora 
tion a 
and speaker development. In 1946 hen 


the broadcasting branch of the company 


as incorporated as the Crosley Broadcast 


ing Corporation, Mr. Rockwell became vice 
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president and director of engineering of 
the new organization 
During his association with the Crosley 


Rockwell's 


activities 


Corporation, Mr engineering 


and administrative have been 
many and varied, including much pioneer 
electronic 


ing in circuitry and in high 


powel broadcasting. In the field of tek 
vision, Mr. Rockwell was responsible for 
design and construction of Ohio's first tel 
vision station, WLWI 

Im the 
dio, M1 


patents ot a basic nature covering circuitry 


development of high-fidelity ra 
Rockwell has been granted several 


now used by many manutacturers, and ol 
more recent date is his new high-fidelity 
system for AM 


known as the “Rockwell Cathanoce 


modulation transmission 
Modu 
lation System.’ 

Mr. Rockwell is a member of nine pro 
fessional societies and a Fellow of the In 
stitute of Radio Engineers. He was 
Award to 
1956" by the Engineering and Scientific So 


riven 

the “Outstanding Engineering 

cieties Council of Cincinnati 
Mr. Rockwell is a 


United States patents covering radio and 


holder of over ) 


television transmission and receivilig equip 
ment 

The Marston Award 
medal, was established by lowa State Col 


represented by th 
lege in 1958. The award was inspired by 
Anson Marston, professor of civil engineer 
1892.1920, dean of 


from 1904-1932, and dean emeritus at the 


ing from cngineering 
time the award was established 

\ Board oft 
year. On the 


\ward selects a winner each 
board is one representative 


from each of four engineering societies 
AIEF, American Society of Civil Enginee: 
American Society of Mechanical Engineer 
and American Institute of Chemical Engi 
members are 


neers bout engineerin 


ilumni, one chosen each year tor a tour 
year term by the class which is celebrating 
its 25th year reunion. The dean of engineer 
lowa State College if ex 


ing of the othcto 


chairman of the board 
[he award ts made only to an engineer 
ing alumnus of at least 3O year standin 


Since 1939, no candidate has been eligible 


K 


R. J. ROCKWELL (F '56), vice-president and di 


rector of engineering, Crosley Broadcasting 


Corporation, winner of the 1957 Marston 


Medal 





for clection until his name has been betore 
the Board of Award tor one year. The term 
enyinecr ing alumnus means one who has 
received an earned bachelor’s, master’s, o1 
doctor's degree im some branch of engi 
neering at lowa State College 

Ehigethyle for the award are graduates en 
gaged in technical design and construction 
and those who plan, develop, and manage 
enterprises in the fields of manufacturing 
utilities and civic betterment as well as 
engineering, teaching and research, and ac 


tivitie in national cnyineecring societies 


Conference on Solid-State 
Devices Held April 22-23, 1957 


Some 200 engineer crentist indus 


trialists, and educators met at The Catholic 
Washington, D. ¢ 


echnical 


tmversity of America 


for 1 Special Conterence on 
Solid-State Dielectric and Magnetic Devices 
held April 22-253. Highlight of the con 
ference were the two invited papers On 
Old Nev and = Yet-l ndiscovered 


Ferroelectrics and Other Interesting Dielec 


Some 


tric by Dr. Ray Pepinsky of Pennsyl 
ania State Universit ind \ Survey of 
the Use of Magnetic Elements as Mani 
pulator of Digital and Analog Informa 


tion by Dr ] \ 
Laboratories presented 
by C. I Wolf Kuebler, and G. F 
Moc Dutte J) of Catholic University; Sol 


Rajchman of the RCA 
Other papers were 


Pulvari 


International Business 
Machines Corporation; H. H. Wieder of 
the | S. Naval Laboratory 
Corona, Calif.; R. C. Powell of the National 
Standards . 
Mm. dF Stadlei I I Schwensleger and 
N | Herbert of the Bell 
Laboratories; ©, M. Davis and S, I 
ol the t S. Naval Ordnance 
in White Oak, Md ! 

and B. Silverman of the 
Company a 2 
ol Bullalo: J. D 


Ceramics 


Triebwasser of the 
Ordnance 


Bureau ol \rmstrony 
[Telephone 
Ferebee 
Laboratories 
Wolf, I. I Bray 
General Electric 
Salint of the University 
Childress of the 


Corporation Hi 


General 
Diamond and 


V. Chang of the University of Michigan 





G. Marks and L. A. Monson of the U. S$ 
Navy Electronics Laboratory in San Diego 
Calif and E. L. Brancato and J. G 
Allard of — the { S Naval Research 
Laboratory in Washington, D. ¢ 

\ special feature of the conference—the 
demonstration of present research in terro 
electrics being performed by members ol 
the department of electrical engineering at 
Catholic University—drew keen and un 
expected interest 

Ihe following groups co-operated with 
the department of electrical engineering at 
Catholic University in sponsoring the con 
ference AIEFE Solid-State Com 
Institute of Radio Engineers (IRE) 
Professional 


the IRI 


\cronautical 


Devices 
mittee 
Group on Electron Devices 
Technical Committee 28, and the 
Research 


Wright Air Development Center 


Laboratory of the 


Proceedings of the conference may be 


obtained by sending a check or money 
Chair 
Electrical 
Catholic 


Washington 17, 


order for $3.50 to the 


man, Prot . «4 


Engineering 


Conterence 
Michalowicz 
Department I he 
tniversity of America 


o, < 


EJC and ECPD Announce 
Engineers General Assembly 


In a joint statement made on May 28 
Dr. J. W. Barker and M. D. Hooven, pres 
idents respectively of Engineers Joint Coun 
cil (EJC) and Engineers’ Council for Pro 
fessional Development (ECPD) announced 
the scheduling of the Engineers General 
\ssembly, a conference of the two organiza 
Thursday and Friday, October 24 
>, at the Statler Hotel, New York, N. ¥ 


I he Assembly 


tions, for 


constitutes the first of 
ganizational step in the co-ordination of 
the activities of EJC and ECPD, as a rec 
ognition of the essential unity of the pro 
fession and of the common goals of the 
two major engineering organizations 

Ihe statement further 

I he I \¢ LCPD joint 


mittee has developed 


reads 


progi iin com 


in Outstanding pro 






















































































AT THE INSTALLATION OF OFFICERS of the AIEE Mexico Section, Past Chairman ing. G. Solis 
Payan (right) gave the oath of office to incoming Chairman Ing. Julio Colén and the new Board 


of Directors 
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gram that will reflect the common interests 
of the organizations in the professional and 
social development of the engineer. The 
two groups have long recognized § their 
closely paralleled activities and we are de 
lighted at this singularly important step in 
together their annual 


bringing meetings 


and in providing a fully integrated pro 
gram for the profession,” 

The program will consist of panel dis 
Military 


Service as a Factor in Professional Develop 


cussions Thursday morning 


ment Thursday afternoon—The Commu 


nity College in Technological Education 


morning—The Place of the Engi 
Industrial 


afternoon—New 


Friday 


neer in Management; Friday 


Dimensions in Postgrad 
uate Education for Engineers 

The joint committee will issue shortly 
further details on the program and speak 
ers, including the main social function, the 
Assembly Dinner, which will recognize pat 
ticularly ECPD’s 25th 


The ECPD is a conterence of engineering 


Anniversary 


societies with the National Council of State 
Board of Engineering Examiners and the 
Engineering Institute of Canada, primarily 
responsible for accreditation of engineering 
college curricula and for the early career 
development of the engineer 

EJC is a federation of 15 major engineer 
ing societies with a combined membership 
of 250,000 and represents the engineer more 


fully as a degree-holding professional 


W. A. Farris Named 
Chairman of Cincinnati Section 
W \. Farris 


Ohio River 
has been elected chairman of the 


electrical engineer with 


Division Corps of Engineers 
Cincin 
nati Section of AIFF. He succeeds D. 71 
Michael. Mr. Farris has 


Section aflairs for many years 


been active in 


Other officers named at the annual elec 


tion were: H. S. Progler, vice-chairman 


\. ¢ Stewart, secretary-treasurer; I k 
Bertke, assistant secretary; G J. Brunne 
Fk. M. Foster, and N. L. Heberer, directors 


L.. H. Coffin, C. F. Evert, and R. B. Fulton 
are the three other directors of the Section 


The Cincinnati Section was tormed in 
1920 and has a membership of 410. 


New Officers of 
Mexico Section Installed 





The installation of officers of the Mexico 
Section of ATEE was held on May 30, 1957 
Past Chairman Ing. G. Solis Payan gave 





the oath of office to incoming Chairman 
Ing. Julio Colén and the new Board of 
Directors 

The wives of 17 members attended the 
meeting and Ing. Boris Antipovich, who is 
a well-known painter, donated one of his 


works in oil as a door 


prize, which was 

won by Mrs. A. W. Gelbke 
Ing. J]. Mireles Malpica, member of the 
National Atomic Committee of Mexico 


vave a talk on the first man-made atomic 
explosion and its history. A motion picture 
on “Uranium” was shown by courtesy of 


the United States Embassy 
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Lehigh Valley Section 
Elects Officers for 1957-58 


Ihe Lehigh Valley Section Board of Man- 
agers Annual Meeting was held on May 24, 
1957, in Hometown, Pa, At this meeting, 
F. S. Fehr, 1956-57 Section chairman, an 
nounced the officers that have been elected 
for 1957-58. They are: Chairman, W. I 
Dunkle; Vice-Chairmen, C. J. Mayer, 1. M 
McNair and A. W Plonsky; 
Nonemaker. Division Man 
agers are: R. B. Roush, Allentown; J. Teno 
Bethlehem; H. W Leas, Easton I \ 
Wolfe, Hazleton: M. A. Buchta 
F. P. Fletcher, Scranton; J. C. Engle, Sun 
bury; A. J. Fladd, Wilkes-Barre; and D. Y. 
Brouse, Williamsport 


Secretary- 


Treasurer, L. I 


Reading 


Textile Industry Conference 
Will Be Held in Raleigh, N. C. 


The sixth annual Conference on Elec 
trical Applications for the Textile Industry 
which is sponsored jointly by the Textile 
Industry Subcommittee of the General In 
dustry Applications Committee of the AIFF 
and North Carolina State College, will be 
held in Raleigh, N. ¢ November 14-15 
1957, at the Riddick Laboratory Audito 
rium on the campus of North Carolina 
State College 

The program will consist of three sessions 
featuring speakers of national prominence 
on electrical equipment and applications 
Registration and a tour of the’ Engi 
Laboratories will take place on 

Novembe 14 


first session will begin at 1:30 p.m., fol 
B 


necring 
Thursday until noon, The 
lowed by a social hour and dinner at the 
Sir Walter Raleigh Hotel that 
Friday morning, there will be 


evening 
anothet 
meeting with papers presented ol particu 
lar interest to the Textile Industry. Alter 
a planned luncheon, the afternoon session 
will conclude with an open forum discus 
sion of “What's New in Textile Electrical 
Equipment 

This North Carolina State 


ference has been extremely informative and 


fextile Con 


well received since its inception, The major 


ity of those attending are directly con 


nected with textile mills in either the 


design installation, or maintenance of 


electrical equipment. The discussions which 


follow the presentation of the papers ac 


complished the purpose of this conference 


which is to serve the industry through bet 


ter electrical applications, 


AIEE Pittsburgh Section 
Celebrates 53rd Anniversary 


On April 2, some 420 persons attended 
the Pittsburgh Section’s 53rd Anniversary 
Dinner Meeting. This was the largest crowd 
that has ever attended an anniversary din 
ner meeting of the Pittsburgh Section. Of 
those attending, 151 were AIEE student 
members. 

fhe dinner meeting ended a busy day of 


activities centered around the student mem 
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SOME OF THE INCOMING MEMBERS of the Lehigh Valley Section Board of Managers are: (seated, 


left to right) L. L. Nonemaker, W. F. Dunkile, | 


M. McNair, A. W. Plonsky, E. Hansen, M. C 


Galiyano, (standing, left to right) S. S. Lesh, J. E. Roth, J. N. Green, E. R. Winkelspecht, M. A. 
Buchta, J. K. McDonald, D. Y. Brouse, H. R. Steward, R. B. Roush, J. W. Gehrke, F. P. Fletcher, 
F. S. Fehr, W. F. Mackenzie, P. H. Robbins, H. W. Leas, J. S. Stetler, T. A. Wolfe, J. Teno 


bers. The students had attended a conte: 
Mellon 


papers wee 


ence at the Institute where the 


prize presented and later 
toured the Pennsylvania Transformer Com 
pany in Canonsburg, Pa 


At the 
part of the 


dinnet prizes were awarded ' 


District Prize Paper Contest 
Raleigl 


Lniversity for hi 


The first prize of $50 went to J. 1 
ol Pennsylvania State 
paper \ Classroom Communication System 
for Closed Circuit Television Instruction 
ihe second prize of $25 went to D. ¢ Dil 
lon of West Virginia University 

Guest speaker for the evening was J. I 
Young, vice-president, engineering, United 
His talk was entitled 


“Engineering Manpower Mi 


States Steel Company 
youne cen 


tered his talk around the idea that the en 


gineer in industry today not only should 
be solidly grounded in his technical or 
scientific field but also should be provided 
ith time to think and to use his ability 


to be creative In addition, the engineer 
howled be adequately educated in humani 
ties not only to teach him ho to com 
municate skilllully in the oral and written 
held, but also to enable him to take into 
proper account and act pon the economn 
political incl ocial 


work 


In conjunction with the 


inipolie ition ot ti 


mnual dinner 
meeting, Mr. Young also was on a 15-min 
entitled Key 
the City This was an interview -type 
Young and Miss 


mistress of ceremony 


ute television program 


program during which Myr 
Fikus 


cliscussedt the 


j 


W. H. OSTERLE (second from left), chairman of the Pittsburgh Section, presents first prize for the 
Prize Paper Contest to J. T. Raleigh (lef?), student at Pennsylvania State University. C. T. Pearce 
(second from right), vice-president of AIEE District No. 2; and Jack Keeney (right), student chair- 
man, West Virginia University, observe the presentation 
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topic, The Engineer's Responsibility to His 
Community 
Ihe Annual Dinner Meeting also had 
television coverage on the news program 
Pitt Parade This is the program which 
covers all of the important events occurring 


in Pittsburgh each week, 


New President 
of CIGRE Announced 


Dr. Ing. Prot, Giovanni Silva (M 51), 
veneral manager of Compagnia Nazionale 


Impresse Plettriche Rome Italy, was 


elected Interna- 


(CIGRE) at 


Amsterdam 


president of Conference 
tionale des Grands Reseaux 
their recent reunion in 
Dr, Silva was born in Asti, Italy, on May 
1497. He was graduated trom Politecnico 
Torino (Italy) in 1920 and then served 
is professor of electrical technology at the 
Milano (Italy) 


curect he served as 


Politecnico di During his 


manager ol several 
telephone companies and as manager of the 


Public 
Li tibitic In 1945, he became general man 


Association of the Italian Electric 


ager of the Compagnia 


Nazionale Impress 
blettriche 

In 19%1, Dr. Silva became an editor of 
l'hlettrotecnica Italian 


authority on 


published by the 


blectrical Association An 


transmission line and rotating electrical 


DR. GIOVANNI SILVA, newly elected president 
of Conference Internationale des Grands Re- 
seaux (CIGRE) 


machinery, he has published numerous tech 


nical papers in Italian, French, Swiss, Ger 
man, and English technical journals 

Long active in CIGRE, he has served as 
president of the Overhead Lines Committee 
and as vice-president of the international 


association 





Spokane Section Officers 








THE NEWLY ELECTED OFFICERS of the AIEE Spokane Section for 1957-58 are shown with M. M, 
Ewell, AIEE District No. 9 vice-president, Westinghouse Electric Corporation, Portiand, Oreg. The 


officers are 


(left to right) R. D. Brown, Section chairman, Allis-Chalmers Mfg. Company; L. C. 


Ford, Section vice-chairman, General Electric Company, Spokane, Wash.; Mr. Elwell; W. A. Mor- 
gan, Section secretary-treasurer, Washington Water Power Company, Spokane 


ano 
0, 
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AIEE Michigan Section 
Sponsors Annual “Ladies Day” 


On May 14, members of the Michigan 
Section of the AIEE and their wives en 
joyed an afternoon outing, an evening din- 
ner, and heard an interesting speaker at 
the Consumers Power Employees Club at 
Clark Lake, Mich. 

The event was the annual “Ladies Day” 
and was attended by over 100 persons. Ac 
tivities began shortly after 3 p.m. and in 
cluded various outdoor games, contests, 
and prizes 

Ihe after-dinner speaker was Fred Wight, 
of Ann Arbor, Mich., administrative assist 
ant of the Michigan Children’s Institute 
His subject was “Child Welfare” and dealt 
with the role the Michigan Children’s Insti 
tute performs in providing care for home 
less children 

\ short business meeting was held during 
which f 
Michigan Section, named the new officers 
for the coming year 

J. J. Fredrickson of the 


Electric Company ofthce was general chair 


Von Voigtlander, chairman of the 


local General 
man for the event and A. Hoflmeister ol 
the local Electric 
tion office had charge of the dinner. J. M 
Waters of Commonwealth 


Westinghouse Corpora 
Associates, Inc., 
was in charge of the program and M. J. 
Nisja of Consumers Power Company was 
in charge of the Contact Committee 

J. J. Owens had charge of the entertain 
ment and was assisted by R. Hamilton and 
B. O 


monwealth 


Johnson, all of whom are ot Com 
Associates, Ine 
A travelogue film of Japan was shown 


at the end of the Ladies Day event 


Topics Announced for 
National Electronics Conference 


More 


ber of tutorial discussions aimed at stimu 


than 90 papers, including a num 


lating cross-fertilization of ideas in related 


scientific fields, will be presented at the 


3th Annual National Electronics Conter 
Hotel 


ence October 7-9 at the Sherman 


Chicago, I 
The tutorial papers will cover new tech 


niques that alflect the electronics industry 


chytmnecrity to improve clectroni aids to 


the medical protession radio astronomy 


and geophysics 
Upwards of 80 technical papers will 


devoted to the latest developments in 


transistor and computer research elec 


tronic components reliability in’ extreme 


environments, and other areas of research 
Fopics slated for discussion will incluct 


circuit theory circuits COMMUNICATIONS 


components and materials, computers clec 


tron tubes, engineering management, in 


strumentation magnetic circuit devices 


medical electronics, microwaves, radar and 


radio navigation semiconductor devices 


servomechanisms, and transistor circuits 
Ihree luncheon speakers, a 


exhibit of the 


large com 


mercial newest electronic 


devices, social events, and specially pro 


grammed activities tor the wives of con 
ferees are included in the three-day pro 
gram 

The National 


Electronics Conference 
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which is sponsored annually by a group of 
colleges, universities, and technical societies, 
is the nation’s leading forum on electronic 
research, development, and application. 

Ihe sponsoring institutions are the 
ALEF, Illinois Institute of Technology, In 
stitute of Radio Engineers, and Northwest 
ern and Illinois Universities 

Co-operating organizations are the Uni 
versities of Michigan, Michigan State, Notre 
Dame, Purdue, and Wisconsin, the Radio- 
Electronics- Television Manufacturers Asso 
ciation, and Society of Motion Picture and 
Felevision Engineers 

Attendance at the 1957 conference and ex 
hibit is expected to total approximately 
10,000 persons, principally scientists, engi 
neers, educators, manufacturers, Govern 
ment officials, and students 

Inquiries concerning — the conference 
should be addressed to National Electronics 
Conference, 84 E. Randolph St., Chicago 1, 
Hil 


Progress Being Made in 
Switchgear Standardization 


Noteworthy progress is being made in 
the field of switchgear standardization by 
the American Standards Association ASA) 
through its Sectional Committee on Powe 
Switchgear C37 under the chairmanship of 
V. L. Cox F "50) 

Since 1950, this group has prepared and 
obtained ASA approval of 16 standards coy 
ering a wide range of switchgear products 
These have all been published by ASA and 
are available from ASA Headquarters to 
anyone interested in the design, manufac 
ture, application or use of switchgear 

They include definitions, preferred rat 
ing schedules, application guides, guide 
specifications, and test codes. Among the 
more important products covered are high 
and low oltage power circuit breaker 
switchgear assemblies, metal-enclosed bus 
automat tation control supervisory con 
trol and associated telemetering and protec 
tive relays 

The Committee has active ubcommittees 
presently at work on revision of high and 
low voltage power circuit breaker standards 
and on new proposed ASA standards coves 
ing: automatic circuit recloser and line 
sectionalizer high voltage air switche 
high voltage fuses md coupling ‘ ipacilors 
capacitor potential devices, and line traps 

In order that the standards may be most 
useful to both users and manufacturers 


the Committee and i 


ubcommittees are 
composed of nearly equal groups of mem 
bers from both areas The members are 
usually recommended by private and Gov 
ernment user organizations and by the Na 
tional Electrical Manufacturers’ Association 
NEMA) representing manufacture IT he 
work of AIEEF technical committees as ap 
proved by the ATEE Standards Committee 
forms the basis for many of the standards 
cle veloped Standards on high voltage power 
circuit breakers also are based on the rec 
ommendations of an Edison Electric Insti 
tute-Association of Edison  IUlluminating 
Companies-NEMA joint Committee on 
Power Circuit Breakers 

Many of the members of AIFF and user 


ind manufacturer association standardizing 









AucusYv 1957 


nomination 


to enable 


achievements of other 


specif 


his 


tional switchgeat 


Committee 


comment or approval 


recipients have been 





Institute 


Lamme 


Special attention is directed to the tact 
that the names of Institute members who are 
eligible for the 
Medal, to be awarded early 
by anv member 


1 of article 


of the Lamme Medal Committee 
Committee shall 
one or more issues 
Engineering, or of its successors, each year 
regarding the 
invitation for any 
sent to the Secretary of the Institute by 
the name of 
the medal, accompanied by 
his ‘meritorious 
names ol at least 


standing who are familiar with the 


the specific grounds upon which the 
and also a complete 


the achievements of 
significance as compared 


nominee has been 


character in co-operation 


also are members 


and its subcommittees 


the work of 


with full knowledge 
thinking of these other 
States 


idvisor on switchgear 
(USNC 
Electrotechnical 
Advice of the ASA 
subcommittees is used 


recommending to the 


should take 


standards proposals submitted by 


DD. A. Quarles To Receive 
Award of Merit from AICE 


Anson (M ‘54 
Institute of 
announced that 
Dinner of the AICF 


Astoria New 


1957, the Hon 
Deputy Secretary 
past president of AIEI 


in engineering 
of the Government 
the Rt 
Howe, Dr. Vannevar 


Hoover 





should 


the committee 


nominees 


information 
individual 


Medal Nominations for 1957 
Due December | 


Names of endorsers should be given as speci- 
hed in the loregoing quotation 

Article V, section 2, specifies that The 
committee in making the award shall care- 
fully observe the limitation imposed by Mi 
Lamme that the recipient must have 
shown meritorious achievement in the de 
velopment of electric apparatus and ma 
chinery This shall be taken to mean that 
the meritorious achievement must be of 
such character that it has resulted or will 
result in the production of substantially im 
proved electric apparatus or machinery, Any 
work which meets this requirement is ad 
missible whether it be (a) in development 
of the theory involved; (b) in development 
of the characteristics of the materials em 
ploved ¢) in development of over-all ce 
sign; or (ad) in development in other ways 
which results in substantial improvement in 
electric apparatus or machinery. The words 
electric apparatus or machinery tyall be 
taken to indicate discrete and sell-contained 
devices which may or may not include me 
chanical moving parts without limitation as 
to the field of application. They shall not 
be taken to include transmission or distri 


bution systems as a whole, but rather to in 


clude the apparatus md machinery that is 


used in making up such systems 





participation 
standardization 
ASA Sectional 


Switchgear whose chairman 


Vy its 


Consulting 


1952 


Award of Merit for distinguished 


Benjamin 


{clivities 


EJC© Completes Report on 


Engineering Education Facilities 


One of the largest freshman enwineering 
classes second only to the 1lO46 cla ith 
the large GI influx) enrolled in the engi 


neering colleges of the country in 1956 


There is no evidence that qualihed tu 
dents ave being turned away trom engineer 
ing college ud currently there is no 
shortage of engineering student \lthough 


best with serious problem notably tacults 
availability and student selection, ecnewimee 
ing educational facilities have, in weneral 
comfortably assimilated this enrollment 
These conclusions are i result ol a til 


ev recentlhs completed bh the Engineering 


Manpower Commission of Engineers Joint 
Council (E] Replies ere received trom 
169 collewes vith bout 90° of the 
country’s 1956-57 freshman engineering en 


rollment 
Ihe 14 page report evaluates the current 


available engineering educational tacilitt 


freshman capacity md enrollment and 
capaci expansion program under a 
across the nation. The data are classified 
by consideration of accreditation by Engi 


neers Council for Professional De clop 


ment) and of control (private and public) 


plus geographic location of collewe 
The report of the survey “Engineering 
Fadlucational Facilities—1957 report 104 


is available at Engineers Joint Council, 29 
W. 59th St New York 18, N. ¥ copy: 25¢ 
EJC is a federation of professional engi 


neering societies with a combined member 


ship of over 250,000 engineers 





Dr. Harry Stanley Rogers, 


President of Polytechnic, Dies 


Dr, Har 


the Polytechnic Institute of 


Stanle Kove fiith president 
srooklyn 
June . 1957 ‘ (yt) 

Rowe , pre idency of 
i term a 


State Col 


When he undertool presidency, the 
‘ timent of Polytechnic Wa less 
,000 student anal the chool had a 
raged «le bt of S6O00.000 

all enroll 

ul Polytechnic 

ninetold pansion of its 

enrollment \t the beginning of 
mcumbene ponsored research in the 


Cientitic and engineerin departinents 


nonexistent. At the time ot his death 


ponsored research in the Institute repre 


cnted annual « penditiure ol more than 


: million 
Dr. Rover bor m Detroit Mich 
t 7 Ik90. He received his B.S 
From the " ol Wyoming in 
ind the civil engineerin degree in 
He wa iwarded an honorary LLB 
alma mater in 1942, an honorat 
cience degice trom Northeastern 
1955, and the doctor of engi 
from Rensselaer Polytect 

titute im 1950 
\iter graduating trom the University of 
omg he Cryer i uot tructor iD 
nyinecnn atthe L niversitic ol 
Wyoming md Washington, and a 
mt professor of « il engineerin at 

ette College Pu 
1919, he lett education to become a 
Steel 


nm engineet sthy = the I ruscon 


Company but returned to education in 
1920 as professor of hydraulics and irriga 
College 


ippointed m oof engi 


tion ecnginecring at Oregon State 
In 1927, he wa 
necring and in 1928 the first director of 
the knginecring Experiment Station at 
Oregon State College. He served at Oregon 
State until the fall of 195% hen he «a 
cepted the appointment a president ol 
Polytechun 

Rovers had 


been wetive inn the work of the 


Phroughout hi career Di 
American 


bducation \SE1 


moxciety for Engineering 


DR. HARRY STANLEY ROGERS, fifth president 
of Polytechnic Institute of Brooklyn, who died 
on June 6, 1957 


erving several terms on the Council, one 


fcrm a vice president and two terms as 
president, one ot two men to hold the 
p idency twice 

In 1953, Di 
Lamme Award of the ASEE as the 26th 


recipient of the highest honor in the field 


Rogers was awarded the 


of engineering education 


During the Centennial Celebration o 


Polytechnic in 1954-55, Dr Roger was 


honored by numerous professional and 
including The Royal Aero 
Britain Ihe So 


American Military Engineers, the 


civic SrOUpS 
nautical Society (,reat 
cict ol 
National Society of Pershing Rifles, and the 
trooklyn Civie Council 

Dy. Rogers was active in the Engineer 
Council for Professional Development 
ECPD) throughout its entire history, hay 
ing been a member of the original Engi 
neering Education Committee, a member 
of the Professional Training Committee, for 
nine years a member of the Council, and 
for three years its chairman 

He was prominently identified with edu 
cational, civic, and business interests. He 


Board of 
the Long Island College of Medicine, as a 


erved as vice-chairman of the 


member of the Board of Higher Education 


M,. M, KOCH (center) 
receives Fellow Cer- 
tificate from Denver 
Section Chairman 
M. H. Kight (ef?) as 
sponsoring Fellow 
L. R. Patterson (right) 
observes 


Institute Activities 


ot the City of New York, a member of the 
Board of the 
New York, and a member of the 


Associated Colleges of Upper 
Board 
of Visitors of the Air University, U. S. Air 
Force 

He was president of the Brooklyn Cham 
Rotary Club, and 


trooklyn Association. 


ber of Commerce, the 
the Downtown 


Further Plans Made 
for 1958 Nuclear Congress 


Co-ordinated by Engineers Joint Council 
(EJC) for its member societies and man 
American Institute of Chem 
ical Engineers (AIChE), the 1958 Nuclear 
Congress will be held March 17-21 at the 
International Amphitheater in ¢ hicago, Ill 


aved by the 


During the 4th Nuclear Engineering and 
March 17-21, a wide 
variety of technical papers will be given on 


Science Conterence 
subjects in keeping with the 1958 Nuclear 
Congres theme 
Atom 


Other events which will be part of the 


Industrializing the 


1958 Nuclear Congress are 

The 6th Atomic Energy in Industry Con 
March 17-19 
designed to provide 


ference Phese conferences are 
management with a 
comprehensive review of the progress that 
is being made throughout the world toward 
the development of low-cost nuclear power 
ind other industrial uses of nuclear energy 


The 6th Hot 


ment Conference 


Laboratories and Equip 
March 19-20 


presented by the designers 


lechnical 
papers will be 
and operators of laboratories handling ra 
dioactive materials. The four sessions will 
cover new developments in: hot laboratories 
ind cells, remote handling equipment, and 
hot cell operation 

The 4th International Atomic Exposition, 
March 16-21, On display for inspection and 
comparison will be the equipment, prod 
ucts, and services of virtually every major 


Many of 


the products shown will never before have 


supplier for the atomic industry 


been seen outside the manutacturers’ plants, 
March 17 
19. Papers on nuclear power will be pre 


Imerican Power Conference 


sented on 
the 1958 


March 19 in conjunction with 
Nuclear Congress 


AIEE Denver Section 
Takes Trip to Leadville, Colo. 


A meeting was held for the AIEE Denver 
Section at April 27, 
1957. The purpose of the meeting was to 
inspect the 500-ky test line which Public 
Service Company of Colorado recently con 


Leadville, Colo. on 


structed in co-operation with several manu 
facturers who supplied materials for the 
line and test. The meeting was jointly spon 


sored by the Power Systems Group and 
Electric Equipment Group 

Dr. L. M. Robertson, chief electrical e1 
Publ 


rado, began the meeting with a discussion 


yineer Service Company of Colo 
of the history and purpose of the high 
voltage test line. His talk was accompanied 
by colored slides showing the various stages 
of construction of the line and test facilities. 


After Dr. Robertson's talk, the group in- 


ELECTRICAL ENGINEERING 





spected the test setup, which included the 
transtormer installation, instrumentation, 
tower, and line construction. The line was 
energized at several different voltage levels 
one phase at a time, to illustrate the effect 
of conductor arrangement and operating 
voltage upon audible noise levels 

Despite disagreeable weather commonly 
encountered at a 10,000-foot altitude) and 
a travel distance of 115 miles, the meeting 
was well attended. Everyone attending had 


a very enjoyable and educational trip. 


Standards Council 
Honors Former Member 


The Standards Council of the American 
Standards Association ASA) at its meet 
ing on April 26, 1957, passed the following 
resolution in regard to the late Charles 
Rufus Harte I 16), former member of 
the Council 
“RESOLVED 

that the Standards Council of the 
American Standards Association, in the 
knowledge that Charles Rutus Harte 

passed away on November 13, 1956, 

contemplates with sadness and regret 

this loss of our fellow member who 
served the Association in the cause of 
standardization for thirty-four years 
in innumerable ways, with devotion, 
outstanding leadership, and adherence 
to the principles of the Association, 
which principles he helped to form; 
and be it 

“RESOLVED further 

that a copy of this resolution and the 
preceding remarks be spread upon the 
minutes of this meeting of the Stand 
ards Council, that copies be sent to 
the children of Mr. Harte as an ex 
pression of our sympathy, to the Amer 
ican Institute of Electrical Engineers, 
and to the American ‘Transit Associa 
tion.” 

The association standards activities of 
Mr. Harte began in the American Electric 
Railway Engineering Association (AEREA) 
about 1916 and in a sectional committee 
of the American Engineering Standards 
Committee AESC) in 1923. In 1924, he 
was appointed representative of the AEREA 
(later named the American Transit Asso 
ciation) on the Main Committee of the 
AESC, which became the present Standards 
Council, and on which he served, practi 
cally without interruption, until last No 
vember 

Mr. Harte’s obituary appeared on page 
91 of the January 1957 issue of Electrical 


Engineering. 


IEC Delegates 
Meet in Moscow 


Delegates from the electrical industry 
represented the I S. National Committee 
of the International Electrotechnical Com 
mission (IEC), an arm of the American 
Standards Association (ASA at the 16 
technical committee meetings held in Mos 
cow, U.S.S.R., July 2-12. R. C, Sogge (F '53), 


Aucust 1957 


Appliance Technical Conference 


INSTRUMENTAL in the Eighth Annual Appliance Technical Conference May 20-21, at the Engineer- 
ing Society of Detroit were: (left to right) Prof. E. Boyce, chairman of the department of civil 
engineering, University of Michigan, and president of the Engineering Society of Detroit; W. R 
Milby, general chairman of the conference, assistant director of Customers’ Service Division, De- 
troit Edison Company; H. F. Hoebel, chairman of the AIEE Domestic and Commercial Applications 
Committee; D. C. Krammes, chairman of the Domestic Appliances Subcommittee; and E. O. 
George, vice-president, Detroit Edison Company, conference keynote address. The conference, 
attended by approximately 200 persons, was sponsored by the Domestic and Commercial Appli- 
cations Committee, the Domestic Appliances Subcommittee, and the Michigan Section of AIEE. 





Iowa-Illinois Section Officers 


WE. E. KEEFE, Bettendorf, lowa (second from right), was elected chairman of the lowa-illinois 
Section of the AIEE at a meeting held at the Park Lane Country Club in Muscatine, lowa. AIEE 
President M. S$. Coover (center) wes present at the installation of the new officers. L. Lb. Corbin, 
Bettendorf, (left) is the new secretary-treasurer and C. W. Lauritzen, Rock Island, Ill., (right) is 
the new vice-chairman. F. D. Newberry, Muscatine, (second from left) served as Section chairman 
during the past year. Other new officers not shown in the photograph are A. C. Gremmels, Du- 
buque, lowa, and T. M. Shoemaker, Rock Island, members of the Executive Committee 
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Conference Papers Open for Discussion 


Conterence 
and are nov 


spaced typewritten copies of each discussion should be sent to E, C 
Secretary tor 


West 


57-01 
57-04 


57-391 


57-470 


57-471 


57-479 


57-489 


57-491 


57-5539 


57 05 


57-45 


597477 


57-768 


57-771 


57-782 


57-792 


57-795 


Preprints may ln purchased at 40¢ each to members, 


if accompanied by 


9th St., Ne 


papers listed below AIEF 
Duplicate double 
Day, Assistant 


2¢ 


Electrical Engineers, 35 


have been accepted for Transactions 


open for written discussion until August 26 
a) 

American Institute of 

York 18, N. Y., on or betore 


echnical Papers 


August 26 


Signal-to-Noise Ratios in Strong-Carrier FM Systems. Harry Urkowit 
Dynamic Operation of Magnetic Amplifiers with Real Core and Rectifier 
Functions, //. C. Bourne, Jr., D. Nitzan 

The Application of Negative Impedance Repeaters on Long Rural Tele- 
phone Lines, HH. 7, Uthlaut, Ji 

Voltage Modulation on Aircraft Power Systems. KR. E 
dole 

Design of Generating Equipment for Electra Turboprop 
J. Rh. M. Alwer, W. Eb. Warden, W. O. Hanson, L. Klein 

A Method of Fault Analysis for A-C Aircraft Electric Power Systems. 
l.. J. Rindt, R. D. Jessec 

Salient-Pole Permanent Magnet Alternators for High-Speed Drive. A. 7 
Puder, Fritz Strauss 

Silver Zine Batteries as a Source of Primary Electric Power for a Pilot- 
less Aircraft. 1. 7 
Heat Pump and Heating Cables Installed in the Same Residence for 
Data Purposes, ©. W. Jones, b. £ 
Quasi- Optimization of Relay Servos by Use of Discontinuous Damping. 
W. L. Harn fi ( McDonald, G. J. Thaler 

Equations for the Inductances and Current Distribution of Multiple 
Conductor Single-Phase and Busses. 7. H. Chin, T. |] 
Higgins 
Cycle and 


Klockow, C. fF 


Aircraft, 


thrahamson 


Linden 


Polyphase 


Delay-Time Considerations in a 
Herbert Freeman 

The D-C Current Controlled A-C Voltage Source, a New Magnetic Am 
plifier / i Manteuffel, R. O. MeCary 
A Magnetic Amplifier Voltage Current 
KR. J, Distler, C. Sturzenbecker 


Real-Time Digital Com 
puter 


Overload Protection Circuit. 
Stability and Physical Realizability Considerations in the Synthesis of 
Multipole Control Systems, /lerbert Freeman 

Iwo-Stator Watthour Meter. D. M 
Silicon Rectifiers in Brushless Machinery. //. 
J. R. Fortier, W. J. Shilling, R. bE. Smith 


Design of an Improved Smith 


Henkels, H.R Camp 


80¢ each to nonmembers, 


remittance or Coupons, Please order by number and send 








remittance tor ATER Order Department, 33 West 39th St., New York 18, N. ¥ 
president of the U.S, National Committee ucts, Ine J}. W. May (M ‘45), TTE Circuit 
headed the 24-man delegation Breaker Company; L. W. Morton (1 
Ihe delegates are Mr. Sogve, General General Electric Company I. R. Smith 
Klectric Company, H. S. Osborne F "21) \M ‘'43), Westinghouse Electric Corpora 
consultant formerly American Telephone tion l Ullman Ml 37) Westinghouse 
and Telegraph Co. and past president ol blectric International Company I 
AIkb and of Th (,. F. Hussey, fi ASA Wolle National Carbon Company 
5 ID Hothnan AM (4) ASA; HL Blacth W. F. Doxey, U.S. Army Signal Laboratory 
mon ! 4 Westinghouse blectric Corpo 
ration: kook. W tech I S), Westinghouse 
hliectric Corporation; I W. Cole M ‘43) 
Federal VPacitu hlectric Company | ( 
ions ama Wiaianis a maeail C1 Progress Made on Plans for 
Dawe i Harvard University; J. H Engineering Profession Survey 
boot I ’ Commonwealth Associates 
Line G. W. Heumann M ‘'46), Genera Plans to conduct the most important 
Klectrical Company; I \. Harty I >) comprehensive survey ol the engineering 
General blectric Company I I Haunt profession ever undertaken, progressed with 
I sé Southern California Edison Com the appointment of a joint: task yroup of 
pany: J. G. Hutton (M 46), General Electric Engineers Joint Council ek and Eng 
Company; W. M. Leed I 1s Westing neers Council tor Protessional Develop 
house Electric Corporation, G. 1 Linck ment ECPD) that will design a specific 
M ‘44), General Electric Company; ¢ H program to be used to. solicit supporting 
Linder I 7), General Electric Company funds in order to conduct the survey 
W. P. Lowell, Jr, Sylvania Electric Prod Fhe Committee will work within 
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framework of proposal of the Report of the 


joint Committee of the ECPD and EJC on 
a Survey of the 


Engineering Profession, 
constituent 
the organizations in September 
endorsed by the ECPD and EJ¢ 
ent task committee will draw on a fund of 
$50,000 


submitted to the members of 
1956 and 
rhe pres 
appropriated by the societies to 
initiate the survey. The final proposal is 
anticipated in the near future 

The task committee 1s made up of dis 
tinguished and prominent engineers under 
the chairmanship of Dr. J. W. Barker, 
Board of the Research 
Corporation and president of EJC. 


chairman of the 


Survey Made on 


/ 


Engineering Career Satisfactions 


Engineers must change their attitudes if 
they are to become good managers; Oppor 
tunity for advancement and the chance to 
do creative work are rated as the most im 
portant job factors by engineers in indus 
try; and three fourths of the engineers in 
industry feel their education was deficient 
in certain areas 

These are some of the highlights in a 


survey on “Career Satisfactions of Protes 


sional Engineers in Industry” which was 


presented at a conference on professional 
development of young engineers June 7 in 
with the 
the National Society of 
(NSPE) in Dallas, 


Ihe survey is the latest in a series of 


conjunction annual meeting of 


Professional Engi 
neers Texas 


executive research reports made under the 


sponsorship of the Professional Engineers 


Conterence Board tor Industry, in co-opera 
NSPI 

Conducted by the Opinion Research Cor 
Princeton, N. J the 


tion with the 
poration, report is 
based on personal interviews with 265 pro 
fessional industry 
detailed 
interviews were designed to bring 


engineers employed in 
throughout — the 


“depth’ 


out the 


country The 


nonsalary career satistactions of 


engineers at three stages of professional ex 
perience—3 to 6 years, 10 to 15 vears, and 
20 to 25 years 


The survey questions centered around 


such things as the engineer outside of his 


work the career outlook of professional 


q@nginecrs satisfaction and = trustration on 


the job, the question of professional status 


and the differences in values of the 


more 
successful engineers 
Kleven mong the 200 


State 


COTM panies each 


largest corporations in the United 


were represented in the survey. The indus 


tries covered were tircralt iutomobile 


manufacturing, chemical, electronics, elec 


trical machinery heavy equipment pe 


troleum refining, and rubber 
The results of the survey will be pub 


lished in booklet form and distributed 


throughout industry 


CORRECTION: On page 


issue of Electrical Engi 


ikl of the June 
neering, the end of 
the first sentence in the last paragraph of 
field of 
employing a fre 
250,000 cycles 


column | should read in the 


narrow band = television 


quency bandwidth of only 
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New Officers Elected 
for San Francisco ESPS 


Appointed to participate in personnel 
placement tor engineers, the following rep 
resentatives of the local 
elected to fill offices on the San 


Advisory 


sections were 
Francisco 
Committee for the Engineering 
Societies Personnel Service (ESPS) 
Chairman—B. S. Truett, American So 
Mechanical Engineers, San Fran- 
cisco district sales manager, American Meter 
Co 


Vice-Chairman—L. L. 


ciety of 


Wise, The 
neers’ Club of San Francisco 


Engi 
associate edi 
tor, Engineering News Record 
Weitzner, 
Architects and Marine 
engineer, Bethlehem Pacific 
Shipbuilding Division. 
Treasurer—P. M. Ruedrich 
ciety of Lubrication 


Secretary—Morris Society of 
Naval 


chiet 


Engineers, 
Coast 


American So 
Engineers, chemical 
director, Nopco Chemical Co 
Secretary—B. I 
ican Society of Civil Engineers, 
Rothschild, Raffin & Weirick 


Issistant Treasurer—l 


Issistant Ratliin, Amer- 


partner, 


Norman, 


American Institute of Mining, Metallurgical 
and stall 
Equipment Engineers 

Secretary N. D 


Petroleum Engineers, engineer, 


Recording Cook, ESPS, 
manager 
Me mober H N 


Skow 
Coast Switchgear 


AIFF, 
Division, Westing 


manager, 


house Electric Corporation 
Associate—|. R. Decker, 


repres¢ ntative, 


ESPS, western 


COMMITTEE ACTIVITIES 


Nott 


created for the 


Epiror’s This department has been 


convenience of the various 
AIEE technical committees and will include 
brief reports of 
Items for this department, which should be 
should be forwarded to 
1/EKE Headquarters, 33 
York 18, N.Y, 


news committee actiwvities, 
as short as possible, 


R. § 
West 39th Street, Neu 


Gardner at 


Nore: 


mittee personnel, ho items appear in the 


Because of the changeover in com 


Committee Activities column this month. 
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M. D. Hooven (AM ‘24, F ‘44) 
trical engineer of the Public 
Newark, N. ] 
degree of 
June 6, at the 4lIst 
Newark College of Engineering. A 
AIFF (1955-56) Mr 
Weatherly, Pa., May 
Bucknell 
After 
Westing 


chief elec 
Service Elec 
tric & Gas Co received the 


honorary doctor of science on 


commencement Exel 
cises ot 
past president of 

Hooven was born in 
40, 1897. He 


University magna cum laude in 1920 


graduated from 


serving as an engineer with the 


house Electric and Manufacturing Co. and 
Robbins Elec 
1922 
Mont 
clair Society of Engineers and a member of 
Eta Kappa Nu. He is a member of the 
Mechanical 


Professional 


with the 
Public 


Mr. Hooven is past president of the 


as radio engineer 


tric Co., he joined Service in 


American Society of 
National 
and a 
Radio 


membership in the 


Engineers 
Society of Engineers 
Institute of 
holds 


Society for 


senior member of the 


Engineers. Mr. Hooven also 
American 
member 


Engineering Education and is a 


of its Committee on Development of En 
gineering Faculties. He has been active in 
the Engineers’ Council for Professional De 


velopment was Vice president for one year 


is current president, and is first chairman 
member of the Committee on a Sut 
Profession Mr 


AIEE Dis 


and 
vey of the Engineering 
Hooven was 
trict No. 3, 1952-54. He has served on the 
following AIEF 
Program (1942-47 
17); Board of Directors 
Planning 
1949-55 
(1945-47) 
sional 


vice-president of 


Committees Dechnical 
1949.50, chairman 1945 
(1948-52, 1955 56) 
(1945-47 
chariman 1949-55); Institute Policy 

Engineers’ 


and Co-ordination 

Profes 
1953-55) 

1945 
Edison 
1956-58); Finance (1950-54) 
Operations (1952-55); 


Council for 
(1948-52, 
Institute Prizes (chairman 


Development 
Award of 
17); Board of Examiners (1948-49) 
Medal (1948-52, 
Technical 
(1952-54, 1955-57 


Executive 


chairman 1955-56); Publi 


Aucust 1957 


Relations 
1954-55) 


Public 


Engineers Joint Council 


cation (chairman 1953-55) 


(1953-55) 


J. H. Chiles, Jr. | AM "28, F °48) 
Division of the 
Sharon, Pa 


manager ot 
the Transformes 
Electric 
has been elected a vice-president of the cor 
Chiles 

was graduated trom Vit 


Westing 
house ( orporation at 


poration Mi who was born in 
Nashville 


Polytechnic 


Denn 


Institute with a degree 
West 


inghouse in 1926 and has spent his entire 


ginia 


in electrical engineering. He joined 


career at the Transformer Division. He be 
came engineer in charge of the Instrument 


1934 


neer in charge of instrument and regulator 


Transformer Section in division engi 
activities in 1943, and engineering manage 
1949. Mr. Chiles 
was appointed manager of the Transformer 
1956. Mr 
AIEF 


Measurements (1947-55) 


for the entire division in 
Division in Chiles has served on 


the following Committees: Instru 


ments and I rans 


formers (1947-57), Special Instruments and 


Auxiliary Apparatus (1956-57) 


J. G. Everhart (AM °39, F °51), plant man 
Material Industries (L-M) fiber 


has been 


age! ot Line 
products plant in Sherman, Texas 
appointed vice president and general man 
ager of Illinois Edison Porcelain Division 
Macomb, Ill., which is operated under the 
direction of L-M for 
Mr. Everhart 


receiving an 


McGraw-Edison Com 
joined L-M in 1938 
electrical 


pany 
after engineering 


degree from Pennsylania State University 


In 1948 
neering 


after holding a succession of engi 


posts at the transformer plant in 
/anesville, Ohio, he was named chief engi 
neer of L-M's Early 
in 1955, he manager 
of the Sherman 


Transformer Division 


was appointed plant 
Texas, fiber products plant. 
He is a member of the American Manage 


ment Association, and the American Insti 


Institute Activities 


member 
of Eta Kappa Nu, Tau Beta Pi, and Sigma 
Tau, honorary 


tute of Management. He ts also a 


enginecring societies 


J. M. Geiger (AM ‘28, F '50), chiet electrical 
engineer of the system 
department 


poration will 


proy ct enginecring 
Mohawk 


from this posilion. He 


Niagara Power Cor 
retire 
will be retained by the company as an engi 


0. K. Brown (AM °55) 
chief electrical engineer, will suc 


neering consultant 
assistant 
ceed Mr 
of the department. Mr 
1910 


Company of 


Geiger as chief electrical engineer 


Geiger started his 


utility career in with the Cataract 


Power & Conduit 
Falls, N. Y. He served in the | 
World War Ll. He has 


charge of a 


Niagara 
S. Navy in 
been engineerin 


number of major electrical 


engineering projects, including the addition 
of several generating units and other equip 
Huntley Dunkirk, and 
Albany Steam Stations, the Seneca 
Station Raquette River Project 
He is author of many technical papers. M1 
AIEI 
Brown has 
19o%% 


ment at Oswego 
lerminal 


and others 


Geiger has served on the 
(1948-57). Mr 
company when he 
field grad 
uated from the University of Michigan. An 
active | S 
rank of 
service during World War I 
New 

Engineers 


Switchgeat 
Committee been 
with the since 


started as a engineer. He was 


Army reservist, he holds the 


Colonel, Signal Corps, and = saw 
Both men are 
York State 


members of the Society of 


Professional 


W. F. Tait, Jr. (AM °27 M ‘45). vice presi 
dent in charge of electric operation of Pub 
ic Service Electric and Gas Company, New 
ark, N. J was elected executive vice pres 
E. H. Snyder (AM "27 
manager of the 


ident of the company 
F '49) 


partment was 


general electric ce 


elected = vice president = in 
charge of electric operation to succeed Mi 


A. R. Nelson (AM "22, F °55) 


general superintendent of electric 


lait, and 


distribu 


tion in the 


company’s general ofthese wis 


named general manager of the electric de 
Snyder, Miu I ait 
with the company as a 
}ovv 


partment, succeeding Mr 


who started cadet 


engineer in alter graduation from 


held posi 
tions in the electric department and in 1948 


Lehigh University, has various 


was named general manages Iwo vei 


later he was appointed vice president 


charge of electric operation. Mr. Tait i 


director of Public Service Electric and Gas 


Company and is also a director of the 


Atomic Power Development \ 


waoncbate 
Public 
Last year he was named 


Studs 


Ine a research group of which 
Service is a member 
to the New 
Commission. My Tait is 
New 


ation and is a 


Jersey Atomic Energy 
currently pres 
ident of the Jersey Utilities Associ 
member of the 
Mechanical Engineer Mr. Sny 
der has been general manager of the elec 


tric department of Public Service since 1950 


American 
society ol 


i 


Membership in the American Institute of Elec- 
trical Engineers, including a subscription to this 
publication, is open to most electrical engi- 
neers. Complete information as to the member- 
ship grades, qualifications, and fees may be 
obtained from Mr 
33 West 


N. S. Hibshman, Secretary, 
39th Street, New York 18, N. Y. 


ee 








Hic wa 


924 and went directly to Public Service 


graduated trom Lehigh University 


Snyder has served 
committees of the AIRE, Amer 
ican Society of Mechanical Engineers, and 
Institute, Mr. Nelson 
tarted with Public Service as a cadet engi 
1920 after 


being graduated trom Harvard University. 


as a cadet engineer, Mr 


on Vatiou 


the Edison Electric 


neer in the electric department it 


His first assignment as an engineer was in 
the Southern Division of the company 
where he became assistant division super 
intendent of electric distribution in 1990 
He wa 
Essex Division electric distribution depart 
ment in 1940. Mr 


uperintendent oft 


appointed superintendent of the 


Nelson has been general 
electric) distribution in 
the general office of the company sine 
1949. He has been active in the Harvard 


higineering Society 


Cc. H. LeVee (M ‘42, F 50) 
engineer, J, G. White Engineering Corpora 
York, N. Y., ha 


director of enginecring 


enior clecfrical 
tion, New been appointed 
research, and ae 


lopment for Hubbard and Company, and 


ri 
will direct a new and expanded research 
program for all Hubbard plant Mr. LeVee 
joins Hubbard after three years with J. G 
White Engineering Corporation i CHILO? 
electrical engineer and consultant to the 
Council for United State Aid in) Formosa 
China Prior to hi 


Mr. LeVee wa 


Formosa issivnment 
vice-president in charge of 
chnyineciing mia construction for 
Litthe Roch Ark 


he held engineering posts with 


Fagan 
blectric Company Farlier 


everal elec 


tric utility firms and was in charge of util 
if iles for the wire and cable department 
{ S. Rubber Compan During the war 
he served as an officer with the Seabees in 


the South Pacitic. Mr. LeVee j in electri 


cal engineering graduate of Rensselaer 


Polytechnic Tnstitute i member of the Na 


tional Society of Professional Engineers 
md a member of American Military Engi 
nee) 

J. V. L. Hogan (AM ‘II, F '54, Member for 
Lite pre hlent ol Hovan Laboratories 
live Ne Yor} N. ¥ has been awarded 
the honorary degree of doctor of engineer 
inv by the Polytechnic Institute of Brook 


lyin \n early radio amateus Mi Hogan 
luborators assistant to Lee cle 
Forest, in 1906-07. In 1910, after studying 
Shetheld 


School ot Yale University Mi 


clectrical cnginecring at the 


Scicntiby 


Hlovan became i telegraph engineer tor 
thy Nutional Electric Signaling Company 
The iS appomted manager of the com 
pany im 1917 when its name was changed 
t< the International Radio DPelegraph 


Company, Mr, Hogan lett the firm in 1921 


to become a consulting engineer and in 
1929) became pre ident olf Hogan Labora 
torte lin Radio Station WOXR (then 


WYANR) of New York wa 
ma operated ly Mi 


founded, owned 
Hogan from 1954 to 
144 hen The New York Times acquired 
it. One of the three original tounders, he 
helped to combine the Society of Wireless 
Wireless In 
Institute of Radio En 
gineers (IRE), In 1920, he became president 


of the IRE and in 1956 he received the IRE 


Lelegraph Engineers and the 


stitute to form the 


Medal, Author ot “The Outline of Radio 
Mi Hogan has contributed through 
numerous inventions to the radio, televi 
sion, and tacsimile fields. He has served 


on the following AIEE Committees 
Standards (1925-38) Communications 
1947-48), and ‘Telegraph Systems (1949-57) 


Philip Sporn (AM '20, F 30), president of 
the American Gas and Electric Co., New 
York N y 
tor of science degree at Ohio State Univer 


was awarded an honorary doc 


sity’s commencement on June 7, As presi 
dent of American Gas and Electric and its 
subsidiary companies, Mr. Sporn heads a 
utility system serving 5 million people in 
midwestern and border 
Holder of the John Fritz Medal, he 


has won national and international recog 


parts of seven 


states 
nition for his leadership in developing 
eficient and economical electric power gen 
eration, transmission, and distribution. Mr 
Flectri 
in 1920, rose to chief engineer in 1933, and 


Sporn joined American Gas and 
its president in 1947, He also is president 
of the Ohio Valley Electric Corp 


in 1952 by 15 electric utility companies to 


formed 


build = the 
the Atomic 


power facilities for supplying 


Energy Commission's Ports 


mouth, Ohio, project. A Columbia Univer 
ity engineering graduate, he has received 


ix honorary degrees. Mr. Sporn has served 


on the following AIEE Committees: Trans 
mission and Distribution (1927-28, 1929-47 
chairman 1941-4%); Research (1932-36); Pro 
duction and Application of Light (195% 


Power Generation (1993-39) lech 
(1941-43): Standards (1941 
Institute Prizes (1942-43); 


1944-47); and Edison Medal 


nical Program 
1%) Award of 
Lamme Medal 
(1948-53) 


W. R. G. Baker AM ‘19, F °47), vice 
president of the Electronics Division of the 
Syracuse, N. ¥ 
Radio 
Manufacturers Asso 
ciation (RE TMA) for a second term at the 


General Electric Compapy 
was re-clected president of the 
Electronics Television 
‘srd annual convention of the association 
Born in Lockport N \ Dr Baker is a 
graduate of Union College, He joined the 
General Electric Company in 1917, He has 
Board of Directors 
of RE TMA and director of its engineering 
department since 1934, In 1953, Dr. Baker 
received the RE TMA Medal of Honor for 


outstanding contributions to. the 


been a member of the 


industry 
He has served on the following AIEE Com 


mittees Special Committee on Postwar 
Planning (1943-45) Award of Institute 
Prizes (1947-48 1949.52) Electronics 


chairman 1945-47) Standards (1945-47) 
lechnical Program (1945-48); Communica 
tion and Science 
1947-48) 
1947-50) 


Co-ordinating (chairman 


Planning and Co-ordination 


J. E. Hobson (AM ‘36, F '48), vice-president 
ot the United Fruit Company of Boston 
Mass wal 


of engineering degree by Purdue Univer 


awarded an honorary doctor 


sity his alma mater in ceremonies at 


Lafayette, Ind, June 2. His citation reads 
‘In recognition of his achievements and 
contributions to American technology as a 
teacher an 


enginect and a proncering 


leader in the organization promotion, and 
management of educational and industrial 


research enterprise serving industry, Gov 


ernment, and education.” Dr. Hobson was 
director of Stanford Research Institute for 


eight years before becoming vice-president 
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of the United Fruit 


fellow of the Institute of Radio Engineers 


Company. He is a 


He has served on the following AIEE Com 
Sciences (1941-45); Electro 
chemistry and Electrometallurgy (1945-45) 
Education (1944-45); 
and Distribution 


mittees: Basic 
Power ‘Transmission 
(1944-47); 
(1945-50); Communication (1946-47) 

(1946-51, 
Electrochemical, and 
(1946-53) 
chairman 1955 


Standards 
Regis 
tration of chairman 
1947-49) 
Electrothermal Applications 
Research (1947-49, 1954-57, 

(1947-57) 
Group Co-ordinating (1947-49); Instruments 


Engineers 
Chemical 


57) Electronics Professional 


and Measurements (1949-55); Liaison Rep 


resentative on Standards (1952-55); Science 
Pechni 
cal Operations (1955-57); National Research 


Council (1956-57) 


and Electronics Division (1953-57) 


r. F. Hadwin (AM °35, M °35), superintend 
ent of substations 
tric Co Ltd 


British Columbia Elec 
Vancouver, B. ¢ 
has been appointed district manager of the 


Canada 


Bridge River Area. This area with a pres 
12,000 kva 
0,000 kva units, is being 


ent installed capacity of one 
unit and four 
increased by the addition of one 22,000 kva 
unit and four 62,500 kva units to a total 
of 514.000 kva of 
Mr. Hadwin is a graduate of the Univer 


hydroelectric capacity 


sity of British Columbia with postgraduate 
training at the University of Pittsburgh 


while associated with the Westinghouse 


Electric Corporation, He is a registered 
professional empinees and a member of the 
Canada 


Engineering Institute of 


W. G. Darley (M '49), consulting engineer 
has announced the relocation of an office. 
The new address is 164 USAA Building, 
San Antonio, Texas. Mr. Darley graduated 
Texas A & M College in 1930, re 
ceiving his B.S. degree at that time 


from 
Since 
vgraduation he has been initiated into Eta 
Kappa Nu and Tau Beta Pi. In 1937, he 
was awarded a professional E.E. degree by 
fexas A & M; his thesis dealt with Light 
ing in Grey Goods and Denim Mills. At 


the 1948 National Conference of the 
IIiuminating Engineering Society, he was 
honored with the Society’s Niagara Award 
for the paper “An Analysis of Reflected 
Glare.” In 1947, after 17 years with the 
General Electric Company M: Darley 


established a consulting practice in Austin, 
Texas. He is a registered professional en 
ginecr in ‘Texas and Ohio, a member of 
the Texas and National Societies of Pro 
fellow of the 


fessional Engineers, and a 
g 


Illuminating Engineering Society 


L. F. Hunt (AM ’21, F’38), consulting engi 
neer, Southern California Edison Company 
has been appointed director of electrical 
Ralph M 
Company. Mr, Hunt was born in San Jose 
Calif., June 17, 1897. He received the B.S 
degree in ELF 


engineering for ‘The Parsons 


in 1919 and the professional 
E.E. degree in 1929 from the University of 
Southern California. After graduation, he 
joined the Westinghouse Electric Corpora 
tion. In 1922, he entered the service of the 
Southern California Edison Company as 
assistant protection engineer and after hold 
ing various positions became chief electrical 
engineer in 1945. In 1953, he was ap 


pointed consulting engineer. Mr. Hunt has 
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invented some 40 devices for the improve 


ment of electric service and ts the author 
of numerous technical articles and papers 
In 1940, he was honored by receiving the 
Modern Pioneer Award. He is a registered 
electrical and mechanical professional engi 
neer in the State of California. He is a life 
member of the American Ordnance Asso 
ciation and a member of the Newcomen 
Society in North America, Sigma Xi, and 
Eta Kappa Nu. Mr. Hunt is a member of 
the United States National Committee of 
International Conference on Large Electric 
Systems (CIGRE). He is a 
past chairman of the Los Angeles Section 
of the AIEE. In 1948, he 
Royal W. Sorensen Fellows of Los Angeles 
Mr. Hunt has served on the following AIEE 
Protective Devices (1936-37) 
Sections (1944-45), Special 
Review the Practices in the 
tute Prizes (1946-47) 
and System Engineering (1947-49) 


High- Tension 


organized The 


Committees 
Committee to 
Award of Insti 
Transfers (1947-52) 


E. I. Shobert, WE (M '51) 
search and engineering 


manager of re 
Stackpole Carbon 
Company, St. Marys, Pa., was awarded the 
honorary degree of doctor of science at the 
annual 


commencement ot Susq uc hanna 


University, Selinsgrove, Pa. He also deliv 
ered the address to the graduates of the 


University. 


W. J. Ellenberger (AM ‘31, M °38), Colonel 
Signal USAR, has trans 
ferred from the Office of the Chief of Re 


search and 


Corps recently 


Development Department of 
the Army, to the Office of the Chief Chemi 
cal Othecer Army. As 


Supervisory management en 


Department of the 
construction 
gineer in 
Branch 


will advise and assist the Chief Chemical 


charge of the Installations 


Logistics Planning Division, he 
Officer on matters concerning construction 
maintenance of facilities, and real estate 
as related to Chemical Corps installations 
Mr. Ellenberger holds a commission as 


USAR He has 
served on the tollowing AIEI 


Colonel, Signal Corps 
Committees 
Industrial Power Systems (1950-57), Liaison 
Representative on Standards (1953-54), and 


Management (1955-57) 


W. E. 
ager for the 
All Electric Manufacturing 

Ogallala, Nebr has been named 
manager of the Division. Mr. Lyons, for 
meily from Richmond, Va., is a graduate 


Lyons (AM ‘"51), acting general man 
Capacitor Division of Good 
Company 


general 


of the University of Alabama and a member 
of the 
trol, the 


American Society for Quality Con 
American Society tor Testing Mate 
rials, and the Institute of Radio Engineers 


OBITUARIES 


AM ‘93. M ‘04. Member 
retired, died recently at the age 


Douglass Burnett 
for Life) 
of 85. Mr. Burnett was born in Brooklyn 
N. Y., on April 6, 1872. He received the B.S 
degree in 1890 from Brooklyn Polytechnic 
Institute. After some graduate work, he be 
came assistant 


instructor in chemistry at 


Aucust 1957 











Brooklyn, N. Y. In 1894 
Electric 


Pratt Institute 


he was employed by the Edison 
Illuminating Company—later the New York 
Edison Company. At this time, Mr. Burnett 
invented an instrument for measuring illu 
In 1904, he 


Md., where he was employed by the United 


mination went to Baltimore 
Electric Light and Power Company and the 
Consolidated Gas Company. He also served 
as head of a national rural electrification 
project. He was an instrumental figure in 
organizing the first night school in Balti 
more. [his project was sponsored by the 
Balti 
more & Ohio Railroad in co-operation with 
Johns Hopkins University. Mr. Burnett 
served for many years as an ofhecial of the 


Gas and Electric Company and the 


jaltimore Gas and Electric Company. Be 
cause of his pioneer efforts in methods of 
gas heating, the company was able to bring 
manufactured gas to many households in 
the city of Baltimore long before it became 
a common utility elsewhere. Another con 
tribution was work which led to national 
standardization on a simplified plan of 
lamp voltages—three voltages became the 
rule in place of the former 32 voltages. M1 
Burnett was the author of numerous tech 
nical papers. During his career, he served as 
Balti 


more and vice-president of the New York 


president of the Engineers Club of 


Electrical Society. He also served as chair 
man of the Baltimore Section of the AIEI 


Frank A. Cowan (M ‘29, F '45) 


director of operations for the long lines 


assistant 


department of American Telephone & Tele 
graph Company, New York, N. Y., died re 
cently at the age of 59. Born in Escatawpa 
Ala., Mr 
Georgia Institute of 
with a BS 
after graduation, he 


Cowan was graduated trom the 
Technology in lola 
| \ few 


joined the long lines 


degree il months 


department in Atlanta to begin his career 
with the Bell System. In 1922, he was trans 
ferred to New York 
tell System were 

vork. Mi 


tivities led to development ot 


All of his years in the 
devoted to engineering 
Cowan's interest in scientific ae 
Varistor type 
modulators and demodulators, which are 
videly used today in communication sys 
tems. Another of his inventions, first built 
in his own workshop and now used through 
out the Bell System, is a telegraph trans 
mission measuring set. Mr. Cowan also mace 
several trips abroad on communications 
matters. He was the United States 


it the 


delegate 
meetings of the International Con 
sulting Committee on lelephony im 1946 
Mr. Cowan was a fellow of the Institute of 
Radio Engineers. He had 


of published papers on telephone 


ritten a number 
subsects 
ind, as a result of his accomplishment vas 
iwarded the 1953 Lamme Medal. The award 
as for outstanding contributions to long 
distance communications and development 
of transmission equipment Mr. Cowan had 


served on the ALEI 
Award of Institute Prizes Committess 


Dechnical Program and 


Otto Haentjens (AM "26, Member for Life) 


president of Barrett Haentjens Company 
Hazleton, Pa., died recently at the age of 
78. Mri 

Rhein 
received his engineering education at the 


Konishnish Hochschulle Char 


lottenberg, German tefore coming to the 


Haentjens was born in Mulhein am 


Germany, on October 24, 1879. He 
Dechnich 


United State in 1905, he 


worked in Ger 
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many and Sweden i mited States, 
employed in design 
work in New York City, Oil City, and Buf 


falo, after 


he was cngineering 


which he chiet design 
Jeanesville lron Works in 


Following thus, le 


tec aie 
engineer tor the 
Hazleton served as a 
designer tor the Worthington Corporation 


in Harrison, N. ]. In all of these positions, 


he was engaged in the design of various 
types of pumps. In 1916, with some men 


Works, Mr. 


Haentjens & 


from the Jeanesville lion 


Haentjens founded Barrett 
Company to supply pumps tor the mining 
industry. He remained president of the 
company and was active in design work up 
to the time of his death. Mr. Haentjens 
held many patents. He was a member of 
the American Society of Mechanical Engi 
neers and American Institute of 


Mining, 


Metallurgical, and Petroleum Engineers 


MacKavanagh (M ‘13, F ‘SM, 
Life) emeritus of 
electrical engineering, The Catholic Um 
Washington, D. C., died 
Bellshill 
MacKavanagh studied at 


Thomas J. 
Member tor protessor 
versity of America 
recently. Born in Scotland, on 
May 25, 1882, Dr 
the Royal 
Scotland, and at the Nova Scotia Lechnical 
College in Halifax, N. S., Canada. Follow 
ing his formal education, he subsequently 
held the 


neer for the 


lechnical College in Glasgow 


positions of chief electrical engi 
Anglo-American  lLelegraph 


Company, research engineer for the Shaw 
inigan Water and Power Company in Que 
bec, assistant professor of electrical engi 
neering at the University of Michigan, and 
chief electrical engineer for the Potomac 
Electric 


1) ( On 


Powe Company in Washington, 
January 3O, 1918, he was ap 
pointed professor and head of the depart 
ment of electrical engineering at The Cath 
olic University. He also served as chairman 
of the faculty committee on athletics and 
organized the University’s 
placement office after World War L. During 
World War LU, he served as chairman of the 


University’s War 


personnel and 


Iraining Program. He re 
faculty in 1952. Dr. Mae 


Kavanagh earned the 


tired from the 
clegwree ol doctor oft 
jurisprudence in 1924 and the degree of 
doctor of civil law in 1927 from National 
(University. He Was a member of the Bat 
of the Court of Appeals of the District of 
Columbia, the Bar of States 


Court of Customs and Patent 


the United 
Appe il and 
the Bar of the Supreme Court of the United 
chairman of the Wash 
ington Section of the AIEI 


States. He served a 


during 1955 


Francis Dale Wyatt (AM ‘15, M 1. F °49 
Member for Life), electrical engineer, Chi 
cago Park Chicago, Hl cied re 
cenths Mr. Wyatt was born in Delaware 


Ohio. on November 19. 1890. He received 


District 


the F.E. degree from Ohio State University 


in 19LZ. After graduation he 
Dohert 


vorked as a 
cadet engineer for the 
Compan In 1915, he became test engi 


National Cash Register Com 


(pe rating 


neer for the 
pany and in 1916 he joined Union Gas and 
chief electrician. From 


1930 to 1940, he served as 


Flectric Company a 
electrical engi 
neer for the United Light and Power Eng 


zi 


neering ind’ Construction Compan In 
1940. he became electrical engineer for the 
Chicago Park District. In thi position, he 

is in charge of desieon and operation of 


the clectrical tems of the park 


within 
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PRELIMINARY EDITION, SUBJECT 


Report 


THE BOARD OF 


American 


DIRECTORS ol the 
Institute of Electrical Engineers 
presents to the membership its 73rd Annual 
Report year ending 
April 30, 1957. It contains a brief summary 
of the principal activities of the 
during the 


covering the fiscal 
Institute 


year, a general balance sheet 
showing the financial condition of the Insti 
tute at the 


ment of 


close of the fiscal year, a state 
disbursements, 
Much 
regarding the ac 


cash receipts and 


and a schedule of securities owned 
additional information 
tivities appeared in various issues of Elec 


trical Engineering 


BOARD OF DIRECTORS’ MEETINGS 


Board of 


year, 


Directors 
New 


Five meetings of the 
were held 
York, N.Y., and one each in San Francisco, 
Calif.; Chicago, Ul Miss 


Information regarding many of the more 


during the two in 


and Jackson 


important matters which were considered 
by the Board of Directors appeared in vari 


ous issues of Electrical Engineering 


ANNUAL MEETING 


Phe 72nd Annual Business Meeting of the 
Institute was held in San 
1956. A brief abstract of the An 
nual Report of the Board of Directors for 
the fiscal ended April 50 
presented by Secretary N. § 
Preasurer W. |. Barrett gave a 
Institute 


Francisco, Calif., 
June 25, 


1956, was 
Hibshman 


re port on 


yeal 


finances 
lellers 


proposed 


The report of the Committee of 


on the results of the vote on 
Constitution was read 
Hibshman All 
amendments were declared adopted 


Mr. Hibshman 


the Committee ol 


amendments to the 
by Secretary proposed 
presented the report of 
lellers on the vote of the 
hose 


1956 


membership for election of ofhecers 


terms were to \ugust | 


begin on 


President Hooven presented a President's 
badge to President-Elect M.S 
responded by 


their 


Coover who 


thanking the members tor 


confidence in him, and gave a briet 
Institute 

The Lamme Medal for 
to ¢ R. Hanna, as 


search, Westinghouse 


Fast Pittsburgh, Pa 


address on progress 


1955 was presented 
ociate director of re 
Electric Corporation 
Hooven ay an address 


Stand 


President 


“Where We 


GENERAL MEETINGS 


I hree 
ing the 


General Meetings were held dur 


year, and a brief report on each 


follows 


Summer and Pacific General Meeting. The 
72nd Meeting 
with the Pacific General Meeting, was held 
in San Calif., June 25-29, 1956, 


registration of 2,02% 


Summer General combined 
Francisco 
with a 


There 


419 papers were 


were 


vhich 


management 


65 technical sessions at 


presented; a 


Aucust 1957 


NOT FOR PUBLICATION 


TO REVISION 


of the Board of Directors 


session with three papers, a session on satety 
with three papers, a panel discussion spon 
sored by the Education Committee on the 
problems of getting young engineers from 
Annual 
District prize-winning 


papers were presented a Section 


college into industry, the Meeting 


a session at which 
Delegates 
Conterence, a Conference of Vice-Presidents 
District Secretaries 
Board of Directors 


mittees, 


and meeting of the 


meetings of many com 


numerous attractive inspection 
trips, several luncheons with speakers, Presi 
dent's reception and dinner-dance, various 
entertainment events 


the ladies (FE, Sept 


and many events for 
1956 pp §9R.36) 


Fall 


General 


General 10th = Fall 
Meeting was held in Chicago, Il., 
October 1-5, 1956 
2,055. In 39 sessions, 141 


sented. In 


Meeting. The 


with a registration of 


papers were pre 


iddition there was a general 


session a session on safety a session on 


management, six sessions on rotating ma 


chinery, a Forum of Technical Committee 


Chairmen, a session on automation, a meet 
ing of the Board of Members 
for-Life Fund presentation 


luncheons 


Directors, a 
medal several 
various committer 


Fall 


dinner and dance mnd a 


meetings 


many inspection — trips a Frolics 


(smoker varied 
ladies (FE, Dee pp 


program for the 
1108-15) 


Winter General Meeting. The 
ter General 
Statler New 


1957, with an 


Hoth 
Meeting was held in the 
York, N. ¥ 

ittendance of 


Win 
Hotel 
January 21-25 
1,971 

There ere 95 sessions at which 389 pa 


pers were presented; a general session, a 


Management session i session on satety ' 


session on education in electronics, a Forum 
Committee Chairmen 


of Technical trans 


atlantic telephone cable session, a 
of the Board of 


tee meetings $e\ 


Directors arious commit 


eral luncheons smoker 


dinner-dance, many inspection trips, and 


many events for the ladies (F/ Ip 


pp 799.30 


DISTRICT MEETINGS 


North Eastern District Meeting. A 
ing is held in Rochester, N. ¥ 
1956, with a registration of 351 


meet 
May 2-4 
There was 
1 general session, Il technical session ith 
1] papers Session on mstrumentation 
transformers, wireless communication, tran 
mission and distribution 


Student 


llumination, Di 


trict Prive Contest, dinner 


Pape 
dance trips 
(fl Jul 56, ph. 640-43 


inspection and dies event 


District 
i meeting in Jackson 


with a 


Southern 
held 
1957 


7Tam 


Meeting. This District 
Miss April 3-5 
registration of 528. The pro 


included 15 sessions at which 68 pa 


pers were presented These ession in 


cluded communication transmission and 


distribution, metals and insulated cables 


compute transtormers, and 


power gen 


Report of the Board of Directors 


eration, Also District Student 


Branch Com- 


petition, meeting of the Board of Directors, 
luncheons 


events hl 


sightseeing and = ladies 


June °S pp §94.9N 


trips 


Great Lakes District Meeting. 
ing was held in Des Moines, lowa 
17, 1957. The 


were 10 sessions at 


[his meet 
\prnl 15 


registration was S88. [here 


which 33 papers were 


presented; a general session sessions on 


power system stability, magnetic amplifiers, 


distribution District Student 


transmission 


Papers Contest, luncheons, inspection trips, 


June °57 


banquet, and 
| 


pp. 522-23 


ladies events (F/ 


SPECIAL TECHNICAL CONFERENCES 


There were 23 Special 


held 
30, 1957 


Pechnical Conte 
April 
sponsored 
AIRE 


sponsorship is by the Technical Committees 


ences during the vear ending 


Phere were 13 jointly 


in co-operation with other societies 


in co-operation with the local Sections. In 


the aggregate, 17,249 people attended these 
Conferences 


Brief 


im over 650 papers ere pre 


sented follow 


Summary re ports 


Appliance, The 7th 
lechnical 


Annual Appliance 


Conterence sponsored by the 


Domestic Subcommittee of the 


\pplianee 


Domestic and Commercial Applications 
AIFF, was held at the Wis 
Milwaukee, Wis., May 14-15 


Milwaukee Section acting as 


Committee of 
consin Hotel 
1956, with the 
host I he 


sround the 


program was built primarily 
i 


subject of motor-driven appli 


ince There were 12 papers presented as 
Proce 


Motor Driven 


Conterence i 


well as a panel discussion on Te 


dures and Specifications for 
Appliances The ittended 
by 162 enginecrs and others. There was an 


Milwaukee 
Plant. No Proceeding vere 


inspection trim to the 


Hotpoint 


publishes 


Eastern Joint 
cosponsored by the 
of Radio 
Computing Machinery was 
Hotel New Yorker and 
New York Nj y 
and 


I here 


howing 


Computer, Thi 
\IEI 
and <A 


Contet 
ference Institute 
Engineers ociation for 
hela if the 
Manhattan 


December 10-12 


Cente 

1956 
attracted 2.600 enginec inal 
ppro 


equipine nt 


other 
were imatel ‘5 exhibitors 
During the four ‘ 


ions which featured new tem circuits 


ind components, input-output device 
peed memories 


file 28 


and random-acc memory 


technical pape ere presented 


Ihe theme of the 


Conterence i Ne 


Development in Computer Proceeding 


were published and may be obtained from 


mv of the ponsoring societic 


Electric Heating. The third 


sponsored by 


Conterence 
the AIEI 

Toledo 
1957, in 
Ohio 


practical 


on Electric Heating 


Flectric Heating Committee and the 
April 24-24 
Hotel 


emphasized the 


Section, was held on 


the Commodore Perry loleato 


This Conference 


ither than the theoretical ispects of in 


dustrial 


heating methods and equipment 


711 





During the session 15 paper were pres 


ented which included the tundamentals of 


i 


resistance ind oof radiant, dielectric, and 


industrial heating Ihe Conterence closed 


with four round table discussions on Dielee 


tric Heatu Resistance Heating, Radiant 
Heating, and Induction Heating An illu 


trated, bound booklet of the papers pre 


ented is inchs 
tion tee 


Athi 


Additional copie 


hie riquarte I 


Electric Welding Conference and Exhibit. 
fhe Conference ;¢ shill ‘ 
ponsored bb Welding 
VIER an 


Societ mad held the Convention 


yountly 
Com 
American Welding 
Hall 
i Philadelphia la \pi 1 8-12, 1957 [hie 


Kxhibit featured me 


mittee ol 


product latest 


Chopment mone md LIne -saving equip 


ment, and live demonstrations of best tect 
The session it whicl 4 technical 
Nuclear Re 
Weldability 
Resistance 
\pplica 
fitanium and Zirco 
Shielded Welding, Pre 
Surlacitng 
Soldering, Di. ¢ \ \dam who tounded 


the American Welding Society, was 


nique 
paper ere pre ented, covered 
Irraciiation Elect 
mad Researcl 
Welding 
tion Ane 


ictal ma 
\pplication 

Structure Design and 
Welding 
nium, Brazing, Ga 
ure Vessel and Brazing and 
honored 
at the show and dinner. The show was re 
\dam 
thie Danquet I hie 


hamed Ihe National Shovy ma 


\dams National Din 
ner Both ere well attended There also 
Works of 

S. Steel Corp., Fairless, Pa. and to 
i« Westinghouse Corp South 
Philadelphia’ Work Durbine Divi 
lon Phe total number of registrant wi 


ie Yo 


ere tours to the famed Pairk 
blectric 
Steam 


Electrical Techniques in Medicine and 


Biology. The ninth annual Conference on 
Sheraton 


Novem 


held at the 
McAlpin Hotel, New York, N. ¥ 
ber 74 1956 sponsored by the 
Albht Radio 


the Instrument Society of 


thi subject) wa 


pont 
Institute of Engineers, and 
America, During 
the four sessions 18 technical papers were 
presented featuring (1) cardiology, circula 


thon mil resuscitation ) electron beam 


dosimetry }) automatic artificial respira 


tion and ! explosionprootin and 
There was an in 
Brookhaven National 
Laboratory, Upton, 1 I N. ¥ during 


which 


operating room hazard 


pection trip to the 


emphasi was placed on radiation 


protection problem Phe program included 


x 


alsstract ot the paper vO Proceeding 


were published 


There wa in evening ession during 
National 
lecture on 
Radiation 
followed by 


There wa 


which Dk Lauriston S. Taylor 


tjureau of Standard wave a 
Th Philosophy Underlying 
Protection Ihe lecture wa 


ite luding 


open discussion from the 
an attendance of 168 mecical 
men, rachologist and other technician 
Electronic Components, The seventh an 
nual Conference on this subject was hela 
1). ¢ May 1-5, 1956. Head 
Roger Smith Hotel and 


presented al the 


in Washington 
quarters was at the 
technical sessions were 
Interior Auditorium, The 


ALERT 
Radio- Electronics: Televi 


Department of 


sponsor included Tristitute ot 


Radio 
sion Manufacturers 


Engineers 
Association, and West 


Coast Electronic Manufacturers Association 


719 


/ 


with participation by the agencies of the 


Department of Defense and the National 


jureau of Standards. During the six ses 


ons, 56 technica ! 
whic h 
I heor 


ments and 


papers were pre senties 
Materials 
Instru 


Tubes 


included Progress with 


and Operating Principles 
Measurements, Electron 


and Solid-State Devices, Passive Compo 


nents I, and Passive Components IL. The 
general 
dress b = 
Committec An 
paper was written by G. W 
Radar Research 
England, and presented by ¢ I 


which outlined some of the 


session featured a welcoming ac 


Rogers, chairman of the 
Symposium interesting 
Dummer of the 
Malvern 
Richards 


Britis! 


Establishment 


recent 


developments in clectronic component 


I hie mposium was attended by 715 per 
on Proceedings were published 

Engineering Management. This Confer 
AIEEE and 
the American Society of Mechanical Engi 
neers, and held in the Penn Sheraton Hotel 
March 27-28, 1957. It wa 
devoted to engineering 
trol I hie 


control 


ence was joinths sponsored by the 


Pittsburgh, Pa 
management con 
included 


program Sessions On 


through organization control 


through management development, control 
through electronic data processing and con 
trol of engineering effort in research and 
luncheon on 
Thomas Hallowell 
Standards Asso 


ruest speaker 


development [here was a 
Dhursday at which H 
Jr.. president, American 
ciation, was the His subject 
was “Standardization—An Aid to Manage 
ment Control No Proceedings were pub 
lished. The attendance was about 250 
Farm 


Electrification, The second Con 


Farm Electrification 
AIEI 
name, was held in Memphis, Tenn,, at the 
Hotel, October 29-31 1956. ‘The 


total attendance was something over 160 


ference on sponsored 


ry the subcommittee of the same 


Peabody 


with representatives from 26) states. “The 


program dealt with supply, distribution, and 
farm use 


promotion of electric power for 


There were 15 technical papers presented 


The subjects included large farm motors 


electric grounding in rural structures, irri 


gation equipment, and education in the 
use of electricity on the farm. The Confer 
little 


Light and 


ence opened with a paper on the 


known subject “The Role that 
Radiation Plays in Agriculture,” and ended 


with a look into the future with “Electric 


Farms of To 
feature of the 


Service Unlimited for the 
morrow.’ An interesting 
meeting was an inspection trip to several 
electrically 
ol the 
of the 


operated farms, including one 


largest and most farms 
South, No 


however 


progr SSIVE 
Proceedings were pub 
individual 


lished papers were 


old at the Conference 

Attendance at the 
two-day meeting ALE 
unl IRE, was approximately 250, It was 
held at the Hotel Manger, Cleveland, Ohio 
24-25, 1956. There were 16 


papers presented covering electronic equip 


Industrial Electronics. 


jointly sponsored by 


on September 


ment design; automatic production of elec 
testing, gaug 
ing, and process control; and electronic data 
Chidlaw 


spoke at 


tronic equipment electronic 
reduction and analysis. Gen. B, W 
former lt S. Air Defense Chief 
the luncheon on the subject “Electronics 
in Air Defense and Air Offense.” No Pro 


ceedings were published 


Report of the Board of Directors 


Machine Tool. The 8th Annual Confer 
Machine 
Sheraton-Gibson 


Tools was held at the 
Hotel Ohio, 
October 22-24, 1956. It was sponsored by the 
Machine Tool 
eral Industry 


ence on 
Cincinnati 


Subcommittee of the Gen 
Applications Committee and 
Section of AIEI 
totaled 692 


the Cincinnati acted as 
host [he 
included 

Canada, the 
of the major industrial parts of the United 
States. Short 
presented were included in the program. A 


attendance which 


representatives from England 


West Coast, as well as most 


abstracts of the 13 papers 


panel discussion on New Developments in 


Static Control Elements was held on the 


afternoon of the first day with varied ex 


periences covering many phases of the 


static control field such as static switching 


magnetic amplifiers silicon rectifiers, tran 


sistor applications, ignitron contactors 


latest research and development studies 
One of the highlights of the meeting was 
the presentation of a citation to Tell 
Berna 


tional 


executive 
Machine 
for his work in 


vice-president of the Na 
Fool Builders 
fostering progress in the 
Plant 


Association 
of machine tools 
included Allis-‘Chalmers Manu 
facturing Co., the G. A, Grey Company, 
Milling Machine Co, 
No Proceedings were published 


electrification 


visitations 


and the Cincinnati 


Materials. The 
second Conference on this subject was held 
October 16-18, 1956, at the Hotel Statler 
Boston, Mass. It was sponsored by the AIFE, 
in co-operation with the American Physical 
Mining, 
Metallurgical, and Petroleum Engineers, and 
the Institute of 


Magnetism and Magnetic 


Society, the American Institute of 
Radio Engineers. The at 
number of 
exhibit 


tendance totaled 1,096 and the 
companies participating in the 


was 15, There was a total of 77 papers 


presented during the eight sessions which 
covered topics of magnetic anisotropy, per 
manent 


magnets and fine particles, mag 


netism and physical metallurgy, apparatus 
and design, losses in soft magnetic materials 
ferrites 


high-frequency phenomena, and 


memory devices and 


Abstracts of the 


magnetic amplifiers 


papers were included in 
the program. The program covered three 


major achievements in magnetic research 


(1) “Exchange Interaction between 


ferromagnet and antiferromagnet na 


terials; (2) development of fine particle 
cobalt-iron permanent magnets with prop 
erties comparable to the Alnicos; and (3) 


development of an Il million gauss 


oersteds energy Alnico magnet—the highest 


energy ever achieved. Proceedings were 


published 


Mid-Atlantic 
Atlantic 
tion for the 
the AIEI 


the General 


Fextile. The 1957 Mid 
Applica 


Conference on Electrical 


Textile Industry, sponsored by 
Pextile Industry Subcommittee of 
Industry Applications Com 
was held in Raleigh, N. ¢ Novem 
1956, at the Riddick Laboratories 
School of Engineering, North 
Carolina State College. The North Carolina 


acted as host to the 


mittec 

ber 12 
Auditorium 
Section Conference 
There were three sessions with a total of 
11 technical papers presented, featuring out 
equipment 
technical 


standing speakers on electric 


and applications. The sessions 
ended with a panel discussion in which the 
participated, This is a regular 


part of the Mid-Atlantic Textile Confer 


audience 


ELECTRICAL ENGINEERING 











ence. It covers subjects of 


wide scope in 


which solutions are offered by the panel to 
problems presented. Approximately 250 at 
tended this meeting which included those 
in the textile mills 


plication 


either in design, ap 


installation, or maintenance of 
electric equipment. A social hour was given 
at the Sir Walter Hotel 
buffet Other 
tours of the School of 
School of Engineering of the North Caro 
lina State College. No 
published. 


followed by a 


dinner activities included 


Textiles and the 


Proceedings were 


National Electronics. The AIRF 
again as a cosponsor of the National Ele« 
AIFF 


instrumentation 


acted 
tronics Conference papers featured 
subjects on magnetic 


amplifiers, solid-state devices, and appli 


cations, and were authorized for Transac 
tions in the usual way. A total of over 100 
papers covered re 
There 
was also an exhibit consisting of over 240 
booths. The Conference was held at the 
Sherman Hotel, Chicago, Ill., October 1-3 
1956, concurrently with the AIBE Fall Gen 
eral Meeting at the Morrison Hotel 


interested 


were presented which 


search, development, and application 


so that 
members could attend some of 
the sessions at each meeting. Approximately 
10,000 attended this Conference. During this 
Conterence, approximately 50 chairmen of 


AIFE and IRE Student 


gineering 


Branches from en 
Midwest 
guests of the 


schools in 13 states 


were invited to be Confer 
ence The object of this program was to 
provide the students with some insight into 
the extent of the electronics industry, tech 
nical 


programs, commercial exhibits, edu 


cation, and technical society endeavors, It 
was also decided to give a fellowship which 
would provide $2,500 to pursue graduate 
work in any one of the universities asso 
ciated with NEC 


two-day Con 





National Telemetering. A 
ference, jointly sponsored by AIEE, Institute 
of Radio Engineers, Institute of Aeronauti 
Instrument Society of 
Biltmore Hotel 
August 20-21, 1956. The 


including 26 technical 


cal Sciences, and 
America was held at the 
Los Angeles, Calif 
program papers 
covered sessions on systems, data processing 
components and equipment, and recorders 
with a panel discussion Monday evening on 
“Crowding of the 
Bands,” followed by 

addressed by Dr. E. R 


for research 


Pelemetering Frequency 
a banquet which was 

Piore vice-president 
Aveo Manutacturing Corpora 
tion. His subject was Telemetering and 
There was a luncheon on 
Professor I I 


Michigan and 


Point Readings.” 
the second day at which 

Rauch of the University of 
Ramo-Wooldridge 
“Ballistic Missile 


ence was attended by 758 persons. Pro 


Corporation spoke on 


Telemetry.” The Confer 


ceedings were published 


Nuclear Congress. The 1957 Nuclear Con 
gress and Exhibit was held in Philadelphia 
Pa., March 11-15 
Philadelphia Coliseum, under the 


with sessions at the 
co-ordl 
nation of EJC, on behalf of 20 engineering 
AIRF 


presented 


and technical societies, including 


More than 40 major topics were 


at the Congress which included nuclea) 


generating stations, reactors for ship pro 


pulsion, disposal of radioactive wastes, pro 


duction of atomic fuels, legislative and 


atomic 


legal 


problems energy develop 











Aucust 1957 


ments abroad, and practical, commercial 


applications of the atom in such fields as 


chemical production and food processing 


Ihe technical attended by 
Exhibit 


repre 


sessions were 


approximately 3,000 


people. The 


featuring nuclear equipment was 


sented by 122 exhibitors and attended by 
8.000 


which included the 


sessions and exhibits) 


approximately 
technical Preprints 


of numbered iailable trom 


EJC. 


J 


papers were 


Petroleum Industry. This Conference 
sponsored by the AIEE Petroleum Industry 
Committee and the Kansas City Section 
was held at the Muehlebach Hotel in 


Kansas City, Mo 1956 
\pproximately 80 registered at the Con 


on September 17-19 


ference including some from Canada and 
Venezuela. The 


production, and 


sessions covered refining 


transportation with 25 


technical papers presented. There were two 
reports, one on “Recommended Standards 
for Device Numbers and Functions for Pipe 
Stations Automatic or 


line Pump under 


Remote Control,” and — the other on 
“Progress to Date on an Electrical Operator 
for Throttle Valves.” Six papers were pre 
sented at a symposium on the last day, and 
timely address on 


a most interesting and 


conditions affecting the oil companies 
operating in the Middle East was pre 
sented by M. K. Neptune man 


ager of the Sahara Petroleum Company, of 


general 


There 


Egypt were 17 papers preprinted 
and sold at the Conference. There were six 
field trips which were well attended. No 


Proceedings were published 


Pulp and Paper Industry. The 
Paper Subcommittee of the General Indus 


Pulp and 


try Applications Committee sponsored a 
Electrical 


Applied to the Pulp and 


Conference on Engineering as 


Paper Industry, 
which was held at the Engineering Exten 
sion Division of Georgia Institute of Tech 
Atlanta, Ga March 28-29, 1957 


SiX papers were presented during the two 


nolowy 
sessions and a panel discussion on Applica 


tion of Switchgear was held on the first 
afternoon of the Conference. A social hour 
and banquet was given at the Atlanta Ath 
letic Club with R. L. Dodd, athletic direc 
tor of Georgia, Tech, as the speaker. The 


papers covered New ‘Techniques in Pre 
paring Control Diagrams as Recommended 
by NEMA, 
Equipment in a Paper Mill, Report on Con 
duit Life Paper Mill 
Problems of Switchgear 
Pulp and Paper Mills the Pulp 


and Paper Industry, Cathodic Protection in 
Pulp and Paper Mills, and Silicon Rectifier 


Maintenance of Electronic 


Pests in Location 
\pplications to 


Lighting iv 


Power in a Nutshell There was also 
in inspection trip to the Georgia Tech 
Computer Center More than 125 people 


Conterence No 
cre publishe d 


attended the Proceeding 


Recording and Controlling Instruments. 
This second Conference sponsored by the 


Recording and Controlling Instrument 


Subcommittee of the Instruments and 


AIFF wa 


, 
sradiord 


Measurements Committee of 
held in Boston Mass at the 
Hotel, April 26-27, 1956. The 


Conference was “New Dev 


theme of the 
clopments in In 
Industrial Control Ap 
proximately 400 attended and 19 


strumentation for 
pape rs 


were presented, The four sessions included 






Report of the Board of Directors 


information display and recording, auto 


matic data handling systems, advanced 


instrumentation systems in industry and 


controlled systems for industry. Proceedings 


were publishe al 


Reliability and Quality Control in Elec 
tronics. The 3rd National 
Reliability and Quality 


Symposium on 


Control in Elec 


tronics was held in Washington, D. ¢ at 
the Statler Hotel, January 14-16, 1957, and 
was cosponsored by AIEI Institute of 
Radio Engineers, Radio-Flectronics- Televi 
sion Manufacturers Association, and Amer 
ican Society for Quality Control Lhe 
Conference was attended by L200) people 
which included 119 nonresidents of the 
United States There were 1 technical 
papers presented and the subjects of the 


sessions included mathematical and = ad 


vanced theory; trends in airborne equip 


ment reliability; principles for design and 


management of reliability programs system 


reliability analysis; quality acceptance prac 


tices commercal electronics reliability 


reliability reports; reliability 


f component 


parts; quality control in production; tech 


niques for reliable design and basic 


definitions used in reliability; 3 panel ses 
sions, 6 tours, and a total of 65 speakers 


The 1,000 persons who attended the ban 


quet he ard Dr. D. E. Noble, vice-president 
of Motorola, Inc,, speak on “Master Formu 
lations and the Professor Factor wherein 


he expounded on the fantasy of the space 


man with an unreliable space ship 
Rubber and Plastics. Lhe ninth Confer 
ence on Rubber and 
Akron, Ohio, at the 
April 89, 1957, It 


Plastics was held in 
Mayilower Hotel 


was sponsored by the 


AIEE Rubber and Plastics Industry Sub 
committee of the General Industry Applica 
tions Committee Nine papers were pre 
sented during the eight sessions, with a 


cocktail hour and banquet held on the first 
address by M I 


Gigliotte of Monsanto Chemical Co., on the 


evening, including an 


subject Plastics as an Engineering Mate 
rial of Construction.” The Akron Section 
acted’ as host Proceedings will be pub 
lished There were SOO registered at the 


Conterence 


Southern Textile. The 1957 Conference on 
Lextile 
trv, held March 7-8, at Georgia Institute of 
Atlanta, Ga., wa 


Iricliss 


Electrical Application for the 


fechnologs 
the Textile 


pon ored by 


Subcommittee otf the General 


Industry Applications Committee of ATEF 
in co-operation with The A, French Textile 
School of Electrical Engineering and The 
Engineering Extension Division of Georgia 
Institute of Technology Attendance at the 
Conference included 144 engineers and oth 
er There were nine papers presented at this 
Conterence ith a panel discussion on the 
last day covering the subject “What Is Your 
Problem No Proceedings eve published 


Transistor and Solid-State Circuits. This 
held Februas 14 and 15 


1957, at the University of 


Conference wi 


Pennsylvania 


Philadelphia Pa and was jointly spon 


sored by the Science and Electronics Divi 
AIFF the 
IRF, the IRF 


cuit Theory, and the University of 


ion of Philadelphia Section of 


Professional Group on Cir 
Penn 
included informa 


lvania. The program 





tlon on both linear and nonlinear transistor 


circuits, One session was devoted to other 


solid-state circuits including ferroelectrics 


and magnet cores, and also two tutorial 


sessions. No Proceedings were published 
but a technical addendum to the program 
booklet 


containing reproduction of all 


ides with mathematical expressions was 


available Headquarters hotel was the 
Bellevue Stratford There was a_ cocktail 
buffet at the Bellevue-Stratford on the first 


day, followed by informal group discussions 


Western 


ence jointly 


Joint Computer, This Confer 

ponsored by AIEEF, the Insti 
tute of Radio Engineers, and the Association 
for Computing Machinery, was held at the 
Hotel Statler, Los Angeles, Calif 


ary 26-28, 1957. Inspection trips held in 


Febru 
cluded visits to fet Propulsion Laboratory 
Data Ramo-Wool 


Corporation University of Califor 


blectro 


dridye 


Corporation 


nia at Los Angeles Telemeter Magnetics, 


Inve Litton Industries, Rand Corporation 
ind National Cash Register Company. Dur 
ing the 10 sessions, 36 paper were pre 
sented covering Mathematics of Reliability 
Ne System 1, New Components 
Reliability 
Reliability 


Ne Systems B 


Applica 


tions of Principle Component 


\nalog Computer Equipment 
Programming for Reliabil 
it Systems Reliability, and Programming 
\ Conference cocktail party was held on 


luesday evening, and a luncheon was 
ifternoon I he 
\CM sponsored 
which covered the 


\ Report from 
\pproximately 1,400 


scheduled for ‘Thursdays 


Los Angele 


‘ Mposiim on Frida 


( hapter ol the 


subject of “New Computer 


the Manufacturers 
Conference \ 


attended «he Proceedings 


booklet was published 


Committees Reporting to 
the Board 


FINANCE COMMITTEE 


Committee ha 
the annual budget of the AIEI 


md ha upervised the investment and ey 


The Finanes completed 


is required 
funds and the 


penditure of the Institute 


financial operation of Headquarters during 
he ear. In 


nual budget on the 


rdidition to preparing the an 


traditional basis by 


hunction the budget have been prepared 


for the fist time on an organizational basis 


| Department 


TOSS bee {« i | year end 


1. 105 exceeded SI mitlion, the 


the history of the 
alin ot 


Institute. “The 
holdings as of 


" $1,522,550, Current 


CcUuTILy 


holding .56 
binance Committee has reviewed the 


yractices of the lnstitute in managing ex 


penacliture ind investment md will in 


ude recommendations in its final report to 

the Board on June 28, 1957 The recom 

mendations are directed toward maximizing 

CaAruinys from) operation ind’ investment 
i " 


to provide more Lune for Committee and 


Section wocuivithe for He uiquarters 
they are directed toward re 
ne tund mcrea 
on 1 fund ind increasing 
capital main while providing for satety 
md marketability of securiti 
Consolidation of the sper il funds wit 
reserve capital fund in order to provide 


iversification, safety, and earnings 


for the former will be recommended. An 
increased Group Life Insurance Plan for 
the Institute's employees was recommended 
to the Board and put into effect. In addi 
tion, this allowed the Retired Employees 
Insurance Fund to be discontinued and 
transferred to the reserve capital fund 

Acting for the Board of Directors, salaries 
of all employees were reviewed and adjusted 
with recognition of merit and prevailing 
scales 


I hie Life 


become unnecessary 


Membership Fund which has 
(since the discontinu 
ince some years ago of single payment dues 
for life) was discontinued and transferred 
to the reserve capital fund 

Accident, 
Insurance for the 


\ plan for 
Hospital, and 


providing Group 
Medical 
Institute’s members and employees was 
Board 
The Board directed that the studies be 


continued 


studied and recommended to the 


Securities sold during the year amounted 
to $47,259, and purchases totaled $279,006 
including the investment of $202,275 trans 
ferred during the year from the operating 
fund to the reserve capital fund 

The removal of the editorial othces from 
Fifth Avenue to the Headquarters building 
Head 


quarters ofhce space were accomplished 


ind other enlargements of the 


Space was provided and prepared for 


the installation of automatic business ma 


chines for processing of dues, bills, other 


billings, and mailings. Punched cards will 
make it possible to run the membership 


by various classifications and will 


make 


available information not readily obtain 
ible heretotore 

The records and accounts of the Institute 
have been examined in detail, audited, and 
summarized, Exhibits showing the balance 
sheet, statement of operating income and ex 
penses and statement of investment funds 
and securities owned, as of the close of the 
fiscal year will be found at the end of this 
report 

the Headquarters 


personnel issociated 


with the work of the Finance Committee 
has served the AIEE effectively during the 
year with particular progress in advancing 
the procedures and tools used in the con 
duct of business aflairs 

Representatives ot the Institute were en 
tertained by the otheers of the First Na 
tional City Bank of New York in recogni 
fiftieth anniversary of the 
opening of the AIEI Banh 


For the final report of the Finance Com 


tion ol the 
account at the 
mittee 


perlormance data for investments 


of other organizations and tunds have been 
Board 


pe rlormance 


prepared for the information ot the 
ol Directors 
data tor AILEI 


tion for 


together with 
investments. Recommenda 


investment policies ine being 


studied 


CONSTITUTION AND BYLAWS COMMITTEE 
Ihe activities of the Constitution and 
Bylaws Committee (C & B) continued the 
ast pace of last vear unabated, not only be 
iuse of the new tormat of the Constitution 
ind Bylaws under composition, but also 
because ot organization changes in the In 
stitute management which required imple 
mentation in the Bylaws 

First, the C & B Committee points with 


the 1956-57 Organizational Manual 


of the Board of Directors 


(OM) which introduces in print, for the 
the new-style format of the By 
where the 


first time 


laws, embossed title of each 
paragraph makes it relatively easy for even 
those unfamiliar with the Bylaws to locate 
quickly the desired statutes, The ease with 
which this is done exceeds the expectation 
of the committee and in itself is an en 
dorsement and encouragement to complete 
this work 

During the year, the Bylaws have had 
comprehensive editorial changes to conform 
to the new departmental organization of the 
AIEE designed to relieve the Board of Di 
rectors of operational duties as much as 
possible. Heretofore, all operating commit 
tees reported direct to the Board of Direc 
tors but now report to and through their 
Department. The Bylaws have 
thus been implemented to put emphasis on 
wherein each 
committee shall be responsible to the next 


respective 


organizational procedure, 
higher committee or group in the organiza 
tional chain. The tabulation of Committees 
and Departments under B71 are such as to 
indicate the chain of responsibilities of the 
operating groups of the Institute 

rhe five new Departments required cot 
their 
scope of duties and were written and in 
corporated in the 1956-57 OM, with little 


responding new = statutes covering 


or no delay, to give the membership this 
tangible evidence of the new departmental 
organization at the earliest possible time 

In the meantime, work on the new style 
Constitution has continued and the first 
draft is completed and in the hands of the 
Committee for review, and also this same 
work is now well advanced into the By 
laws—following the same pattern now to be 
seen in the 1956-57 OM The order of 
procedure 1s (l) correct tor contents, 
(2) correct for English and choice of words, 
4) review for transfer of details from the 
Constitution to Bylaws as seem advisable, 
and (4) last, but not least, adoption of a 
perpetual numbering system. This could 


be called a four-point program, the last 


two of which can be done only alter the 
first two have been completed for both the 
Constitution and Bylaws 

B Com 


mittee must keep the current Constitution 


Considering the fact that the ¢ 
and Bylaws in a_ working condition, as 


current changes are proposed and = ap 
proved, this report can close with the words 
which it began, the work of the C & B 


Committee continues unabated 


PLANNING AND COORDINATION COMMITTEE 


A meeting of the Committee was held 
in New York 
were scheduled during the administrative 
year: Chicago, October 10; New York, Jan 
uary 24, 1957; and Montreal, June 27 


Ihe work of the Committee has centered 


July 26, 1956, and three more 


on the following assignments 

General and District Meeting Schedules 
This assignment was transferred to the 
Fechnical Operations Department, in ac 
cordance with the 1956-57 reorganization 
Institute The 


prepared a “Delineation of 


Redistricting the Com 


mittee lerri 
tories consisting of District maps and list 
of states and counties in each Section, which 
was published in the Institute's 
tion Manual for 1956-57 


Under the 


Organiza 


local option plan of self-divi 


ELECTRICAL ENGINEERING 








sion, District 4 voted to divide into Eastern 
\ueust 1, 1958, 
number of ATEE 


and Western halves, effective 
thereby increasing the 
Districts to 12. 

[his assignment has been transferred to 
the Administration Department 

Ballot for Institute Officers. The Com 
mittee again recommended 
changes which would eliminate a_ written 


procedural 


ballot in cases of “no contest.”” The Direc 
tors did not approve the recommendation 

Organization and Finance. The work of 
the Committee was devoted principally to 
this assignment. The three reports of Stev 
enson, Jordan and Harrison, management 
consultants, were studied, and a new De 
partmental plan of 


organization recom 


mended to the Board of Directors at its 
meeting on April 3, 1956. The Directors 
rejected the plan in its original form, but 
approved a modification of the plan sub 
mitted by the Committee at the Director's 
meeting on June 29, 1956. The new or 
ganization was reported to the membership 
in an article titled, “Committees Reorgan 
ized Under Five New Departments,” Flee 
trical Engineering, September 1956, pp 857 
9. An Organization Chart accompanied the 
article 

Adoption of the new organization did not 
mark completion of this assignment. The 
Committee has guided implementation of 
the plan, and is studying its effects with a 
view to sugyesting improvements as the 
need develops 

See report under related assignment, “Ex 
pansion of Administration Department 

Membership Opinion 
Board of Directors previously 


a canvass of 


Research The 
authorized 
membership opinion in the 
field of technical activities; funds to be ap 
propriated by the Committee, This assign 
ment, in effect, has been transferred to the 
echnical Operations Department which 
would conduct the survey 

Electrical Exhibits 


path, 


Having cleared the 
policywise, for the sponsorship of 
electrical exhibits at Institute meetings, the 
Committee voted that initiation of exhibi 
tions, if any, should be the prerogative of 
the Technical Operations Department 
Registration Fees The Committee has 
under consideration a recommendation from 
the Technical Operations Department that 
registration fees to members of other cog 
nate societies be reduced 
Institute 


Committee, in concurrence with the Prize 


Recognition for Service The 


Awards Committee, recommended that cet 
tificates be awarded to retiring Officers and 
Committee 
1956. The 
dation, adding Subsection Chairmen to the 


Chairmen, effective July 31, 


Board approved the recommen 


list of prospective recipients, 
Recommendation for Fellow Grade. The 
Committee recommended and the Directors 
approved no change in the 
Fellow referral 
of any contemplated changes in the qualifi 


handling of 
proposals for grade, but 
cations or methods of election to the Pro 
fessional Development and Recognition De 
partment for its consideration before action 
is taken 

Qualifications for Fellow and President 
The Committee has referred the study of 
present requirements of the Constitution 
and Bylaws to the Professional Develop 
ment and Recognition Department, asking 
their recommendations as to whether any 
changes should be considered 


Aucust 1957 


Indoctrination of Officers Suggestions 


originating at the 1956 Summer Confer 
ence of Vice-Presidents and District Secre 
taries were reviewed by the Committee, and 
the Directors approved recommendations 
that: (1) the Conference of Vice-Presidents 
and District Secretaries be held during the 


Summer General Meeting 2) a Conte 
ence of Vice-Presidents only be held prior 
to the August Board of Directors meeting 

$) Board of Directors’ communications be 
sent to those on the slate of the Nominating 
Committee beginning April Ist; (4) incom 
ing Vice-Presidents be advised to work with 
immediately fol 
lowing the April Board of Directors meet 


ing; and (5) the Conterence of Vice-Presi 


outgoing Vice-Presidents 


dents and District Secretaries be made more 
useful to the incoming Vice-Presidents by 
inclusion of specific instruction, and prepa 
ration of an agenda 

Expansion of Administration Department 
The Board of Directors asked the Commit 
tee to consider the desirability of merging 
the Districts and Sections organization with 
the Administration Department. The Com 


mittee recommended merger of the two 
groups and offered a revised organization 
plan aimed at improved operation of the 
Departments. The Board has not taken ac 
tion regarding these recommendations 

Committee Meeting Schedule at General 
Meetings. A pattern for scheduling Com 
mittee meetings at General Meetings was 
submitted to and approved by the Board 
with minor modifications, The guide is in 
tended to minimize conflicts and provide 
for effective sequence of meetings of Gen 
eral and ‘Technical Committees, Depart 
ments, Technical Divisions; and Conferences 
of Vice-Presidents and District Secretaries 
and Section Delegates 

Schedule of Directors Veetings The 
Committee is studying the possibility of 
reducing the number of meetings of the 
Board of Directors held each year 

{mendment of Constitution and Bylaws 
As requested by the Directors, the Commit 
tee 18 examining present methods of amend 


ing the Constitution and Bylaws to deter 


mine whether any change in policy should 
be proposed 
Assignment of Intersociet 


tives. At the 


Re presenta 
request, the Com 
in the light 


under the new or 


Directors 
mittee is considering whether 
of a year’s experience 
ganization 


intersocely representatives 


should be reassigned among the Depart 
ments 

Bylaws of Medal Committees. The Com 
mittee has been asked by the Directors to 
determine whether, and to what extent, au 
thority may appropriately be delegated to 
the Professional Development and Recog 
nition Department to approve Bylaws or 
rules of operation of present and future 


medal committees 


DEPARTMENTS 


Administration Department 


Sections. The Sections Committee under 
the chairmanship of Dixon Lewis has done 
an excellent promotion and guidance job 
throughout the year 


Technical Groups. The primary project 
of the 


Administration Department for the 
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Institute fiscal vear was the initiauen of a 
program ol organization of new Technical 
Groups in the Sections. Corollary to this 
primary objective was the establishment of 
lines of communication between all Section 
Technical Groups and the corresponding 
Institute Technical Committees 
Ihe organization of new Fechnical 
Groups was initiated by a postcard survey 
to all Institute members in the continental 
United States, Canada, and Mexico, which 
survey was conducted under the direction 
of the Sections Committee 

The establishment of lines of communi 
Section lechnical 


cation between the 


Groups and the Institute Technical Com 
mittees is being developed as a co-operative 
ictivity of the Administration Department 
and the Technical Operations Department 
To assist in accomplishing this objective, 


the Administration Department recom 
Board of 


proved, the appointment o 


mended, and the Directors ap 


a representative 
of the Technical Operations Department as 
i member of each of the Institute District 
Executive Committees 

As a result of the posteard survey and 
the follow-up by the Sections Committee 
and District Vice-Presidents, it is estimated 
that approximately 100° technical groups 
will be organized in the Sections during this 
and the 1957-1958 Institute years 
Standards for Subsections. In accordance 
recommendation of the 


with a Sections 


Committee, the Administration Department 
approved standards for the operation of 
Subsections 

Appointment of Sections Committee Rep- 
resentatives on District Executive Commit- 
tees. As recommended by the Sections @om 
Administration 


mittee, the Department 


ipproved an ivenue ol appotntiment ot 
Sections Committee representatives on Dis 
trict Executive Committees [his is now 
accomplished by the appointment by the 
Chairman of the Sections Committee upon 
recommendation by the District Vice-Presi 
dent 

Study of District Executive Committees. 
A Subcommittee was established in the 


Administration Department under the 
chairmanship of Protessor Seeley to study 
the present organization of District Execu 
tive Committees and to develop recom 
mendations for the optimum Composition 
ot these Committees 
Public Relations. The 
partment has been particularly appreciative 
of the tine work of the Public 


chairmanship — of 


Administration De 


Relations 
Committee under the 
Black 

Inter-Society Representation, 


mittee of the 


Fischer 
A Subcom 
Administration Department 


is studying the problem of inter-society 


representation and will present a 
Board of 


Summer General 


report 
for submission to the 
at the 1957 
Montreal 
Redistricting. ‘The 


Directors 


Meeting in 


Administration De 
partment has been studying the subject of 
Revision of District Lines. There are pend 
ing, at present, several suggested changes in 
boundary lines of Districts 1, 2, 4, 5, 7 
and Il 

Correlation of Activities of the Admin- 
istration Department with Vice-Presidents. 


One of the problems of the Administration 


Department during the past year has been 


the correlation of its activities with the 


District Vice-Presidents 


ictivities of the 


=) 
ur 








Linder the present organization, no chan 
nel ive provided for the necessary com 
munication between these two operating 
clement fhe Administration Department 
has made recommendations tor the estab 
lishment of ict me ol communication or 

merver olf the two organization Thi 

ill] tbe the ubyect of Turthe COO enda 
tiot at the June 1997 toard of Directors 


PUBLIC RELATIONS COMMITTEE 


Ihe Public Relation PR Committee 


plan project incl oact ti for the past 
ca reveal a substantial measure of ad 
moement and fulfillment. Many me major 
norpec have heer completed ie ell 
anicte ' or are being initiated Thi 
progre has been mace hile the existing 


sic PR program has been kept at a tu 


ca ol teat 

Can derable Mu Cryice \ nven to 
other Institute committee particular! in 
the preparation of ne literature, revamp 


! booklets that have been in existence 
ome tine md in layout and printing 
pssistanee lt also marked aggre ive lep 
the Institute to keep members informed 
ihout ATER poticn objective md event 
hile pursain orous member hip mid 
iipowe CaM paigi In al ft these our 
PR Committee had a hand 
It i ibse i cu « derabl elf 
! " ‘ ! © Trstitute but | 
PR Come toe el While the In 
( empl ¢ iscertall mem 
er ttitcicte mal ish the PR Commit 
cM it finn t he Section PR 
Committe ould be served better and 
thei attitiict < | ette | loli ela 
tow l » PR Works e held dur 
Section mectil 
One of the yor undertal of the PR 
( iifttee, in its pla i ive ATEE mem 
ers! t broad iderstandin of the 
" fiite i ! it rcomyplishinn { i the 
prepal or if he 1] trate brochure 
\Ihl Doula hich told succinetly and 
ipliuicall hat thre Lristitute had thee 
dom im the 1955-56 yvea For the most 
part the text " based on the Annual 
Kop t of the Board ot Director Cope 
ere rele tilable to mennbe male 
Membership Committee Reaction to thi 
ent c, « thie hole is excellent 
i 1ouit ecommended tl {t become in 
initial wet | 
Vnothe project ale thre mc line i 
thre nauvguration of a periods President 
Letter « thie Section Chairmen ina i 
imila letter published in hlectru 
/ eer These aimed at keepin mem 
lv hip currentl nlormed about action 
ol the toard of Directo the prowre ol 
membership fiance id other Tnastitute 
! ite 
Stil mother me PR tep calculated to 
rive read and run” information about the 
Trstitute, and at the ime time attract nes 
nember is the construction of a three 
dimensional AIRE exhibit for use at ATEI 
meetin mad gatherings of othe ocietie 
attended largel by engimecrs Thi visual 
education display not only headlines statis 


\lbt and = its 


also displays the 


tical information about 


technical tunctions, but 


various Institute publications and mem 


exhibit) was first 


literature The 


bership 


716 





used at the National Electronics Conference 
at Chicago, Fall 


as immediate and 


1956. The response to it 
enthusiastic it also 


as used at the Computer Conference in 


New York, the AIEE Winter General Meet 
ing ind the Nuclear Engineering and 
Science Congress in Philadelphia The latest 


booth was from the West 
San Fran 


request for the 
klectronics 
August 1957 

\IEI 


ten called on the PR Committee tor co 


Coast 


Exposition i 
cisco for 
National Commit 


During the year 


operative issistance in the promotional 
wclivitic Projects for these committees in 
cluded layout and printing of the Section 


Operations Manual, a new and comprehen 


ive guice ritten by the Sections Commit 


Lee vriting, layout, and printing of “The 


College Year designed as a guide for 


Student Members vriting layout and 
Practical Guide for Mem 
Member 


ip Information Booklet An initial draft 


minting of a me 


ership Committe and a new 


} 


of a revised edition of “The Electrical 
Engineer has been written This booklet 
is calculated to give youngsters a quick 
re ‘ ol the advantaye of following a 
caret n the electrical engineering pro 
t¢ ion 

I he ear 1956-57 offered everal excep 
tional opportunitie to promote electrical 
enginecrit It as, for instance, the 100th 
Anniversary of the birth of Nikola ‘Tesla 


1} i ulel 


in the 


publicized in the nation’s 


electrical trade pres It 


AIFF Fall General 


is the theme of the 


Meeting in Chicago and was a feature of 
the 19 Winter General Meeting in New 
York fhe PR Committee played a major 
role mn marking this anniversatr There 


ere mans pecial newspaper and feature 
inticles on Tesla prepared by the PR Com 
mittee 


Mutual Broadcastin 


spots to the role 


On Labor Da tl 


System devoted numerou 


of engineeci n today orld. Four Insti 
tute member President M. S. Coover, Ex» 
President M D. Hooven, Fischer Blach 
chairman ot the AIEE Public Relation 
Committee, and G, T. Minasian, past AIEI 
PR chairman ere heard over a nation 

le voadcast, using script prepared by 


the PR Committe 

In an eflort to find out how Section PR 
Committee er operating ind what their 
necd ure t que sionnaire wa sent to all 
PR Chairmen 


vigorous PR 


Section Replic indicated 


that althougl activities are 


Sections, this 


being undertaken by many 

ficld needs greater cultivation, and pei 
hap should be the tocal point ol empha is 
in PR program for the next tes veal lo 
date, there are 86 Sections which have PR 


Chairmen and Committee 


It rood to report that excellent pub 
licity results were obtained at the Summer 
Fall ind Winter General Meeting md at 
the Southwestern District Meeting in 
Dalla lexas, all of which were attended 
by the protessional representatives of the 


PR Committec Good reports also came 
from the Great Lakes and North 
District Meetings it Fort Wayne = and 
neste N \ 


PR representative 


K.astern 


Ron 
Raymond ¢ Mayer 

\ssociat worked on the Southern Di 
trict Meetin Jackson, Miss the Great 


Lake Meeting Des Moines lowa the 
joint Middle Eastern and East Central 
Districts Meeting at Dayton, Ohio; and the 
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North 
Mass 

*ublicity Kits and other PR 
been furnished to the majority of the 109 
Three Publicity 
been sent to them, as well as a new tool 
AIEKE Awards a 


licity and public relations in the presenta 


Eastern District Meeting, Pittsfield, 


tools have 


Sections Newsletters have 


guide to better 


pub 


tion of awards of appreciation to former 
presidents, vice-presidents, committee chair 
ofhicers 


Relations Workshops 
Summer and 


men, and other 
Iwo Public 

held during the year, at the 

the Winter 


well attended and produced much interest 


were 


General Meetings. These were 
in more recognition for the profession and 
electrical engineers 

Iwo thousand copies of the 


‘Electrically Speaking,” de 


newspapel 


matrix feature 


signed to point up the accomplishments of 


the profession, were furnished daily papers 


and weeklies throughout the country. These 


were used extensively by hundreds of 


newspapers. A radio script on electrical et 
supplied 
More 

j 


used 


gineering accomplishments was 
radio stations throughout the country 
than 200 stations reported that they 

Many of 


favorably and asked for more 


the script them commented 
material 
effect of 


matter of the revised 


One instance of the measurable 


publicity stories is the 


editions of the “Red Book” and the “Green 


ook entitled Flectric Power Distribu 


tion for Industrial Plants ind “Grounding 


of Industrial Power Systems.” Largely as a 


result of trade press publicity these books 
have had excellent sal 

In conclusion, the PR Committee feels 
that it has been an excellent and reward 


indicate that 
right 


ing year, and that results 


we are proceeding in the direction 


with more and more Sections and more and 


members of the Institute 


more individual 
awake to the nece ity ol a vigorou ind 
continuing PR program 


SECTIONS COMMITTEE 


Ihe Sections Committee met in San 
Calif on June 25, 1956, and 
innual Section Delegates 
June "276. A second 


Sections Committee Was 


Francisco 
conducted — the 
meeting 
of the held in 
New York, N. Y., on 1957, fol 
lowed by an all-day informal Section Rep 
2. The 


progres in 


Conterence on 
January 21 


resentatives meeting on January 


Committee reports ubstantial 


the many fields relating to Section activity 


briefl ummarized as tollows 

Ne Section The Victoria Section, co 
ering Victoria Island in British Columbia 
Canada, was recognized in October 1956 as 
the 110th Section, In April 1957 the Gem 


Section in southern Idaho became the 
Section of AIEEF. Several new Sub 


organized 


Stale 
Lith 
section 


were during the year 


reflecting the growth in total membership 
and increased Section activities 
Growth Awards. Annual 


ravels and certificates 


Section awards 


of engraved were 
Toronto, Ont Canada, 
Calil 
group and to the San 
Jacksonville, Fla., Sec 


smaller-than-average 


presented to the 
Angeles 
larger -than-average 


Diego, Calif ind 


and Los Sections in the 


tions in the 
Phes« 


of increased 


, 
group 


awards are based on a combination 


Section membership and at 


tendance at meetings 


Group-Dynamics. Both the Section Dele 
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fable 1. Section, Subsecti and Technical Group Statistics 


For Fiseal Year Ending April 30* 


1944 1945 1948 1949 1950 1951 1952 


Organizational Units 
Sections 

Subsections 

Fechnical Groups 


Meetings 

Section 
Subsection 
Technical Group 
Joint 


TOTAL MEETING 


Attendance 

Section meetings 
Subsection meetings 
lechnical Group meetings 
Joint meetings 


POTAL ATTENDANCE 


116,645 


115.171 
12,111 14.437 


Rol 10,782 


122 605 


For statistics for 1939-43 see 


066 1.090 


25,764 





gates Conference and the Section 


Repre 


sentatives meeting included practical 
demonstrations of thé use otf group-dyna 
mics techniques, with the assistance of 
management consultant representatives, An 
all-day meeting of the executive committee 
of five Sections and one Subsection in the 
Rochester, N. Y., area was devoted to the 
study and practice of group-dynamics in 
discussions of Section problems. This meet 
ing was also assisted by a representative 
from management consultants whose serv 
ices are still available for similar study 
meetings in other areas. Many Sections are 


beginning to use group-dynamics in their 


meetings with success and increased 


mem 
ber imterest and participation 

Fechnical Groups. Substantial and = en 
couraging progress is reported in the re 
Discussion 


vitalizing of Technical and 


Groups as a major Section activity Co 
operating with the Administration Depart 
ment, technical interest survey cards were 
furnished to the Sections for mailing to the 
entire membership. Results of this survey 
are not vet complete but it can be reported 
that many Sections have reappraised their 
Fechnical Group organization as a result 
of the study and many other Sections are 
initiating or studying a Technical Group 


program fo implement the Fechnical 
Board of 


has added a representative of the 


Groups turther the Directors 
lechnical 
Operations Department to the District 
Executive Committees, and President M.S 
Coover has appointed an ad hoc committee 
Sections 


including the Chairman of the 


Committee to studs the entire program 
and to recommend channels for co-ordinat 
ing the Technical Groups in the Sections 


with the corresponding national technical 
COMMIMILLLeYes 

{ssignment of Section Ter A sim 
plified revision of Byla i) as proposed 
by the Sections Committee, in effect mak 
ing assignment of territory to the Sections 
an administrative responsibility of the Sec 
tions Committee and the District Vice 
Presidents 

Definition of Section Meeting Ihe See 
tions Committee has prepared a statement 


of policy as to hat constitutes a Section 


Aucust 1957 


meeting to be counted in calculating the 
Section financial allotment and the Section 
Growth Award. Pending final endorsement 
by the Board of Directors, this policy has 
been adopted as an administrative detail 


Finances. A 


Section finances and 


Section searching study of 
illotrments has been 
initiated by the Sections Committee under 
an assignment trom the Administration De 
partment and the Board of Directors 
District Executive Committees. The See 
tions Committee has referred to the Ad 
ministration Department a suggested revi 
sion to Bylaw 37 setting up a uniform 
procedure for appointment of representa 
tives of national Committees and Depart 
ments on the District Executive Committees 
These representatives would be appointed 
by the respective Department or Committee 
chairman with the concurrence of the Dis 
trict Vice-President 
Section Operations Vanual, Due to the 
administrative and = organizational 


changes n AIEI 


the Section Operations 


many 
i complete revision of 
Manual was pre 
pared and will be printed for distribution 
it the 1957 Summer General Meeting 
Section Actiwvitte Booklet. Further revi 
ion of this booklet, no out of print, is 
necessary before reprinting tor distribution 
at the 1957 Summer General Meeting 

Vodel Section Byla The Sections Com 
mittee has prepared a completely evised 
Model 
obsolete Bylaws hich have been out of 
Bylaws ill 
be distributed at the 1957 Summer General 
Meeting 


Recognition Certificate Sect ’ Ott 


Section bvla to replace the 


print tor ome time The me 


cers and Committee Chatrmer The See 


tions Committee has prepared a suitable 
certificate form hich can be made avail 
able in quantity to the Sections for recog 
nition of services of Section ofhcers and 


committee chairmen ho do not receive 


certificates from Headquarter \t the pres 
ent time, certificates are provided only for 
the Section and Subsection chairmen 
Pamphlet on echnical Group \ ub 
committee of the Sections Committee is pre 
lechnical 


paring a revised pamphlet on 
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Groups to replace a similar pamphlet now 
somewhat out of date 
Public Relations 


portance ol 


Recognizing the im 


public relations in Section 
Publ 


was assigned program time at the Section 


ictivities, the Relations Committee 
Delegates Conference and the Section Rep 
resentatives meeting for a clinic or work 
shop on Section public relations activities 
Both sessions ere informative mad oon 
spi itional 

Vinimun 
Division I he 


Standard for subsections (or 
Sections Committe has 
proposed minimum standards tor Subsee 
tion membership mad rtivity ma has 
established an administrative procedure tor 
surveyviniyv Subsections to determun elig 
bility for allotment of funds trom tlead 
quarters 

The Sections Committee is carrying over 
from the mnual report ol on veal wo 
the two important md continuing projects 
ol tostering the use ofl grouped pamie im 
mectings of the Section Subsection md 
Pechnical Groups ind the further develop 
Pechnical and Discussion 


ment of roups 


is the most important activit of the See 
j 


tions. A nes project to be carried into the 


next fiscal year 1 the tudy of Section 
finances and evaluation of — the present 
formula for allotment of funds for Section 
ichivities 

Ans progre mad sucee ork ot 

Sections Committee cat ittributed 
to the untiring efforts of the Committees 
member mul the unfailing co operation ot 
the national otheers, other national com 
littes ind the staff at Headquarter Ihe 
fullest possible appreciation of thi jAen 


did co-operation hereb expressed in this 


imnual report of the Sections Committec 


Admission and Advancement 
Department 


I he first cat the tittite operated 


under Departments s th 0-57 fiscal 


vear I hie Admission imcement 


Department is one of e Com 








mittee making up this Department are 


Membership lranstes and Joard = of 
hLxaminers 

Phe Department consists of the follow 
Secretary, 
Chair 


Chairman 


ing: Chairman, Vice-Chairman 


Chairman of Board of Examiners 


man of Membership Gommittee 


of ‘Transfers Committec Four Members 
at-Large, and liaison representation from 
Public Relation Sections, and Student 


Branches Committec 


During the year, the Department met 


three time Orvanizational details received 


the maximum attention, but worthwhile 


objective continued to come to light as 


the year progressed, Projects which will 
receive priority attention during 1957-58 
ae as follow 


enrollment of electrical en 
If we 


successtul in interesting electrical 


(1) The 100° 


rinecering ftacultic in the Institute 
are to le 
engineering students in ATEE, it is impera 
tive that their instructors lead the way as 
Athi 


(2) Rearrange the 


member 


Student membership 


ear so that contact can be maintained 
alter rraduation Membership interest 
would thereby be stimulated through (1) 


issues Of Electrical 
Member 
engineer's first 


Headquarters forwarding 
Engineering and > the Section 
ship Committee in the nes 
work area 

}) A practical formula tor accreditation 


ef prominent toreign schools 


The influx of 


employment in this country has led to the 


chnyginecring 


foreign engineers and their 


receipt of applications from many of them 


mad, at present there i no provision for 


illowing educational credits in the ma 


jority of instances 


1) Continue effort co insure that all Sec 


tions mamta active local lransters 
Comimitter Active local Transters Com 
mittees are essential if we are to insure that 


obtain the rrade of 


ill Alkt 


membership tor 


member 


which they are qualified 


Detailed report prepared by the Mem 
ber hip Committee, the Transters Commit 
tee md the Board of Examiners tollo 


BOARD OF EXAMINERS 


lhe Board of Examine held regular 


meetings every month during the past year 
except August, and acted upon 4,629 ap 
plication lon “imission to or. transter 
among the ryrades” ol member hip This 
fiwitte is over 9 vreater than the number 
acted por ims the previou yeal 124% 
The direct admissions were up about 13! 

hereas the transters were down about 4° 

The number of direct admissions to Mem 
ber wrack Wil up agam tor thre second 
eal hoa gainst 160) last year-an in 
crease ol 52 Phe number of Member 
recommended tor Fello rade increased 
from 46 to 55. or about 80 This imcrease 
together with better prepared proposals 
inclicate that the membership is) becom 
ng acquaimted with the requirement for 
Fello race 


In addition to the Il rewular meetings 
held during the year, a special meeting wa 


he 


do on September 1956, to take care of 


anne vlministrative ork that had to be 


done and to vet iw out ot the iy before 


beginning on the consideration of applica 


tion im the ney administrative yea 


\t this meetin final 


ipproval is giver 


to a new and enlarged Code of Practice on 
work had started during the pre 
The Code of Practice 
description of the 


which 
vious year was en 
larged to give a full 
mode of operation of the Board of Exam 
iners, to include descriptions of the new 
educational credits approved by the Board 
of Directors during the past year, and to 
reword some sections that were out of date 
New 


vised Code of Practice very helpful in the 


members on the Board found the re 
orientation it provided and the assistance 
it gave in handling the regular work 

At the same meeting, the proposed new 
ipplication and proposal blanks prepared 
by a subcommittee were presented for study 
and approval, Final revision and approval 
as given so that the subcommittee could 


place them in shape for action by the 


Admission and Advancement 
They 


in page-proof form at its Winter meeting, 


Department 
were placed before this Department 


and were approved, They are now in the 


process of being printed. It is planned to 
immediately of the Pro 
Fellow 


destroy the 


inaugurate the use 


posal blanks for grade by asking 


Sections to older forms for 


that grade. The new forms for applications 


for other grades will be distributed as soon 


as printed, but applications on the older 


forms will continue to be accepted 


The backlog of applications that accumu 


lated over the month of August when no 


meeting was held was particularly heavy, 
and this resulted in extra long Committee 
meetings in the Fall, even requiring post 


ponement action on some applications. The 
President was asked in January to appoint 
additional members, and after this was done 
the work at each subsequent meeting was 
materially expedited 

The Board is giving consideration to the 


subject of how to secure accreditation of 


prominent foreign engineering schools. The 
their em 


influx of foreign engineers and 


ployment in this country has led to the 





Fable I. 
Received by the Board of Examiners 
May 1956 to April 1957 


Applications and Proposals 


Admission 
Iffiliate 


Recommended 


7 
Not Recommended ] 338 
dissociate Member 
Recommended > O67 
Re-elected 115 
Not Recommended 101 $,183 
Member 
Recommended 44 
Re-elected 18 
Not Recommended 22 284 
lotal Admission Cases 3,805 
Transfers 
kel 
Recommended ” 
Not Recommended 0 55 
Member 
Recommended 712 
Not Recommended a) 13% 
dissociate Member 
Recommended 29 
Not Recommended ) 44 
lotal Transfer Case 824 
Fotal Application 4,629 
Studer Associate Enrollment 1,760 
Student Affitiate Fnrollment 61 
Grand Total 9,750 
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receipt of applications from many of them 
and, at present, there is no provision for 


allowing educational credit for them. 


MEMBERSHIP COMMITTEE 


The milestone of over 50,000 members in 
the Institute was reached with the April 
$0, 1957, Chis is an in 
crease of 609 members over a yeat 
1.2%, 


figure being 50,558 
ago, or 
a gain of 

lable IIL shows the distribution and the 
net changes in the membership classifica- 
members who 


tions. The number of new 


qualified was higher than last year, but 


was more than offset by an increase in the 
dropped from the roll for non 


*signa- 
resigna 


number 
payment of dues. The number of 
tions was less than a year ago 

arrears for 


The number of members in 


dues as of April 30, 1957, is 2,557, or 5.1%, 
a reduction of approximately 1% These 


conditions are, no doubt, a part of the 


continuing reaction from the increase in 
dues in 1955 and points up the necessity of 
maintaining our present members 

Fable IV shows that 3,813 applications 
were received during the year 
of 1,503 Student applications and 2,310 “All 
Others 
Others’ 


plications Received 


consisting 


This shows an increase in the “All 
and a reduction in “Student Ap 
This decrease requires 


an explanation 


In May 1955, Student dues bills were 
mailed to all Students for their dues for 
the year May 1955 through April 1956 


Those who were to graduate in June 1955 
invitation to submit 
Associate Member, 
May | of the fol 


were also mailed an 


their application for 


clection to be eflective 


lowing yea 


Effective with the June 1956 graduates, 


a new procedure was adopted whereby 


these Students could be elected to Associate 
Member 


ceipt of their application 


grade almost immediately on re 


In order to “get 
the ball rolling” on this new procedure the 
Student invitations to the 


bills and June 


1956 graduate mailed earlier, or in 
March 1956 


tions were 


were 
\ good deal of these applica 
April 30 

during the fiscal year 


received betore 
May 
April 1956 two groups of ap 


Consequently 
1955 through 
plications were received, those from the 
June 1955 graduates and some of the June 
1956 May 1956 


procedure of 


graduates. For the year 


through April 1957 the same 


earlier mailing in the previous March was 


continued and, of course quite a few ap 


plications were received betore the end of 


April 


no comparable 


However, during this year there was 


group of the previous June 
graduates applications received buture 
years’ figures should be comparable as long 
as these applications continue to be mailed 


March 
indicates that the 


some time im 
Table \ 


membe« rship is 


total student 


9,747, or an increase ove 


last yea Phe number of new applicants 


was slightly down, the number of Student 


Affiliates 


student renewals was greater 


increased, and the number of 


Coincident with the introduction of the 


new membership application form, nev 
forms 
Mem 


obligation 


procedures in the handling of such 


are also being introduced. The local 
bership Committee now has the 
ind opportunity of implementing and re 
viewing each application prior to its being 
rhis 


sent to Headquarters for 


proc essing 
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ELECTRICAL 














Table II]. Membership Statistics for Fiseal Year Ending April 30, 1957 


6 Year 
Honorary Associate Associate 


Members Fellows Members Members Members Affiliates Subtotals Totals 


Membership 
April 30, 1956 ‘ 1,519 11,888 ] ] rh 19,949 
ADDITIONS 
New Members qualified 224 
Former members reinstated 
or re-elected 


Subtotals ah . 299 
Transfers 5 700 


lotals : F 999 


Depuctions 
Died 
Resigned 
Dropped 


Subtotals 
Transfers 


Totals ar : - 4 ‘ 2 : 2 7.513 
Net CHANGES : 7 609 


Membership 
April 30, 1957 ° oe 1,536 984 1,386 





Table 1V. Number of Applications Received from Table V. Number of Students 
Student Members and from All Others 


Student Members Student Affiliates 
Year Ending All Year Ending New New 

April 30 Students Others 1 April 30 Applicants Renewals Applicants Renewals Tetal 
1945 783 431 1945 2.512 +200 712 
1944 166 2 1944 2,242 656 1.808 
1945 249 y ] 24% 1945 $26 2,287 161% 
1946 308 2 2,7 1946 74 1S >. ORT 
1947 938 y 1947 092 929 9,021 
1948 1,481 2,27 4755 1948 876 Or 13.917 
1949 2,286 y d 1949 9,967 19,428 
1950 +038 2 7 1950 7 B76 2.7 1) 008 
1951 1,168 2,082 y 1951 1635 19% 15.0298 
1952 2,591 2 1952 +,02% 
1955 1.614 1955 > 744 
1954 1,157 2 1954 t.571 
1955 1,045 K 1955 $852 
1956 1,699 2,3 1956 1.488 
1957 1.503 } § 1957 1,798 





Table VI. Record of AIEE Membership including men who paid student dues but 
were clected to Associate Member or Af 


membership before April 30 
with the public relations committees and 1956 Student A 


Totals as of May | Committees were appointed to co-operate 


ociate 61% 
IR84 71 | 1910 6,681 | 1935 14,269 the Student Branches Committee Com 1957 Student Associate 

1BR5 1911 7,417 1936 14,600 
1886 y 1912 7,459 | 1937 14,600 
1887 , 191% 1938 16 078 recommend incentive plans and to check 


mittees were appointed to evaluate and 1957 Student Affiliate 10 





RRO } 1914 } 1939 16,605 m the matter of delinquent members 

1890 27 | 1915 1940 

1891 1916 2 1941 ie. TRANSFERS COMMITTEE ber o ipplication forwarded 
1892 1917 1942 quarters, 215 

1893 ; | 1918 1943 ¢ The principal activity of the Transfers 2 

1894 1919 3 | 1944 Committee during 1956-1957 has been the 

peed ore | ied ongog Preparation of a second edition of the Professional Development and 
1897 é 1947 470 Guide to Transfers of Membership.” Of R tat D 

1898 ] x 1948 ® 408 ? 158 copies printed only about 800 nov ecognition epartment 
1899 16,455 | 1949 

1900 | 17 319 1950 

1901 \ 18,158 1951 18058 
1902 7 18.344 19 12 990 several desirable improvement ognition Department brings togethet 


ire left This new edition was necessary 


both to incorporate change ind to make The Professional Development and 


1903 4 19. 18,265 | 19 $5,426 Members of the Committee have con ingle group those Committee which 
1904 } 18,1 19 17 925 
1905 ; 18.00% 19 12.99% 
1906 18,334 19 19 949 tivities and offering issistanice here professional man, from the time he 
1907 ‘ 18,003 19 needed. Nearly all Sections no have local come in contact ith the AIFF a 

1908 } 17,010 


tacted each Section promoting transfers with the development of an engineer 


; transfers committees to insure that AIEI dent. In thi ‘a, the Department | 
909 240 





members obtain the grade of membership cerned ith award of fellowships to 

places much more responsibility | for which they are qualified. Reports of tudent th education and accreditation 

cal Membership Committee transters activities during the past yea ol engineering curricula, eth 
Considerable work a done 4 the have been received trom 4% Section oO! le onal conduct, registration a 

Public Relations Committee to provide ibout 40° of the Section The tollowing ! ind development ol management 

new information booklets for the use of the gives a summary of these report 1) num ibilities and opportunitie fhe Committees 


‘ i 
operating in these several treids carry out 


Sections including ne booklet Wi ber of members on the committees 22 
You Should Join the AILEI and “A Practi 4) number of Members sponsored for their individual program but it is the 
cal Guide tor Meinbership Committee Fellow grade, 4% 4) number of Member primary function of the Department to 
Considerable use wa also made of the rivanced to Fellow grade, 2% 1) number integrate these ictivities into a cohesive 


AIEE Today” report and the membership of Associate Members encouraged to trans program for the development of the engi 


information folder of 1956 fer to Member grade » RIG: and y)) num neer, A major part of the ork of the De 
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partment has been to 


' 
of a smooth organization which will facili 


ind the development 


tate co-operative action among the several 
Committe involved 

The Departinent is also concerned with 
the recognition of accomplishment in 
determination of criteria tor 


ard of the Fello 


lor outstanding paper 


cluding the 
the a rrade, prize awards 
establishment and 
iward of medals by AIEI and co-opera 
tion ith others 


ocieties in joint awards 


md in the development of special proj 
ects financed by the Members-for-Life Fund 
Development of the proper attitudes to 


ard professional conduct, unionization of 


enginee) and further technical and pro 
fessional development of the individual are 
comple 


problems, and the Department 


cems to be an excellent mechanism for 


integrating the arious functions toward 
the ultimate goal 

During the year, the Department has 
Several 


Department by the 


held three meetings matters re 


ferred to the toard of 
Directors have been processed, or are being 
handled through Committees in the Depart 
nent 

dues of 


\ new policy for handling the 


hardship cases was formulated and ap 


proved by the Directors. Suggested changes 


in the requirement for election to the 


rade of Fellow submitted to the Directors 
ine under review, tor recommendation, The 
Education Committee has set up a perma 
nent screening panel to co-operate with 
LCPD and to nominate candidates for in 
accreditation 


pection team for 


An important activil ol the Departinent 


has been the ittempt to implement a 


Board 
iiditional medals 


approved by the 


program previously 
of Director to establish 
for the recognition of outstanding contribu 
electrical 


tions in the engineering field 


Negotiations have been undertaken with 


wveral sponsors, and have been completed 
Morris I 
Leeds Award in Electrical Measurement, to 
Leeds and Northrup 
Foundation lo select the 


iward and ilso the \Th1 


trical Engineering 


for the establishment of the 
be established by the 
recipient of this 
Medal in Elec 
bducation, a new Com 


mittee ha been muithorized ithin the 
Department, the Recognition Awards Com 
mittee, which should be implemented with 
the beginning of the me administrative 


yea In accordana with procedures 
orked out in the Department, the selec 
Medal in 
Education is being 

Members-for-Lite 


which is providing the 


tion of the recipient tor the 


Llectrical Engineering 
transterred from the 
bund Committee 
funds for the medal, to the Recognition 
Awards Committee 

In numerous other ay the Department 
organization 1 demonstt iting its etlective 
ness in co-ordinating the activities of related 
Committees Ihis has been demonstrated 
im the yvork of the Protessional Conduct 
Committee and the Registration of En 
gineers Committee in connection with pro 
definitions of 


posals for registration laws 


engineering, and policies with regard to 


registration. The co-ordination function has 
also been helpful in correlating the work 
of the Education Committee and the Stu 


dent Branches Committee, which have many 


vureas of mutual interest, This co-ordination 


has also extended into relations with the 


Institute of Radio Engineers under the 


eo 


720 


immediate jurisdiction of the IRE-AIEE 
Co-ordinating Committee 

The Department has also been active in 
intersociety awards participating im the 
establishment of the new Kettering Award 
established jointly with SAE, ASME, ASCE, 
AICHE and AIMF Ihe first award was 


presented to Mr. Kettering 


EDUCATION COMMITTEE 


Ihe Education Committee held two meet 
ings during the year, one at the Fall Gen 
eral Meeting in Chicago, Il., and one at 
the Winter General Meeting in New York 
Ihe Committee sponsored three sessions 
ina cosponsored two sessions 


\t the 
Meeting, the 


Summer and Pacific General 
Committee sponsored a ses 
ion on “Problems of Getting Young En 
gineers from College into Industry.” The 
session had two panel discussions. The first 
was from the point of view of the electronic 
industry and the second from that of the 
power industry 

At the Fall General Meeting, the Com 
inittee sponsored a session on the “Science 
of Materials in Electrical Engineering Prac 
tice The first two papers described the 
need for a knowledge about materials in 
clectrical engineering and the second two 
papers suggested topics that should be 
treated in an electrical engineering course 
on the science of materials 

\t the Winter General Meeting, the Com 
mittee sponsored a session on engineering 
education, The speakers at this session de 
«ribed some of the newer courses in elec 
trical engineering with the philosophy be 
ind them 

fhe Committee also cosponsored two ses 


York. In co 


Computing 


ions at the meeting in New 
operation with the Devices 
Committee a session on “University Curri 
cula in Applications of Digital Computers” 
was held, The session provided information 
on what the universities are doing to keep 
their curricula abreast of the advancements 
made in this new and rapidly expanding 
held I he 


lo the 


session was intended to present 
membership the problems en 
countered in attempting to teach subject 
natter that requires elaborate equipment 
ind in obtaining teachers in a field that 
is characterized by an extreme shortage of 
people with the necessary background 

Ihe Committee also cosponsored a ses 
ion with the Student Branches Committee 
ind Research Committee, This session pre 
sented some of the problems encountered by 
industry in obtaining and training young 
engineers, and the results of a survey made 
by the Stanford Research 
What Electrical Enginecring 


Think about Jobs 


Institute on 
Seniors 
The Education Committee believes that 
one of its main functions is to keep in 
dustry informed on what is happening in 
education, Every generation of engineers in 


industry judge the present generation of 
college students and their education in light 
of what happened to them when they were 
in college. Engineering education changes, 


too, as science and technology develop. 
Therefore, major changes in the electrical 
engineering curricula must be interpreted 
to engineers in industry. We will always 


have to defend the firm core of engineer 
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ing, science, and the humanities against 
practical 


believe the for- 


those who would teach more 


courses. Inasmuch as we 
mer are more enduring we will have to 
carry this 


continue to interpretation to 


industry 


MANAGEMENT COMMITTEE 


For the 1956-57 fiscal year, the Manage 


ment Committee is pleased to report a 


series of co-ordinated programs and con 
activities. At the General Meet 


ings, related presented on 


structive 
papers were 
specific themes 

As in the previous year, the Management 


ASME 
Management Group in conducting a joint 


Committee collaborated with the 


meeting in Pittsburgh. The theme was 
‘Engineering Management Controls.” The 
ASME and AIEE Sec 


tions were well co-ordinated with the In 


efforts of the local 


stitute group playing an effective and 
important part. The experience obtained 
AIEE 
Management Group to conduct next year’s 
joint meeting with the ASME on the basis 
of equal responsibility and accountability. 

For the District 
ment Committee played 
suggesting 
procedures 


in these sessions will enable the 


Meetings, the Manage 
a helpful role in 
local 


subjects, speakers, and 


\ survey involving the management 


activities of the Local Sections was both 
revealing and encouraging. Many Sections 
are carrying on management activities as 
part of their regular yearly program. The 
reports show that the management type of 
meeting has a broad appeal to the local 
members, In many cases, this type of meet 
ing met with as much or more acceptance 
than technical presentations, A list of topics 
and speakers that have appeared on Section 
Management programs in the past year 
has been brought to the attention of all 
Sections of the Institute 

The experiences of the past year show 
that in the management field there is a 
wholesome and expanding vitality in the 
With sus- 


tained direction on the part of the Com 


various levels of the Institute 
mittee, this function will continue to grow 
as a major activity in the affairs of elec 


trical engineers 


MEMBERS-FOR-LIFE FUND COMMITTEE 


During the current fiscal year, the Mem- 
Fund Committee has held 
two nicetings—the first in Chicago, IL, in 
the Fall of 1956 and the second at the 
Winter General Meeting in New York, 
N. Y., early in 1957 

It was voted to award the first of the 
Medal 
tion to 


bers-for-Life 


Electrical Educa 
Dean F. I Stanford 
University, and the presentation was made 


Engineering 
Ferman ol 


at a special session held during the AIRE 
Fall General Meeting in Chicago. In view 
of the new 
the Institute, the selection of the annual 
recipient of the AIFE Medal in Electrical 
Engineering Education will, in the future, 
be handled by the Prize Awards Committee 
although the cost of the Medal will con 
Members-for 


departmental organization of 


tinue to be borne by the 


Life Fund 


ELECTRICAL ENGINEERING 





The Committee voted to continue its 


long-established practice of detraying 
traveling expenses of Student Branch prize 
paper winners to the General 


Meeting of AIEE 
Also put into effect by this group is a 


Summe! 


plan recommended by the Student Branche 
Committee whereby prizes of $25 and $15 


respectively, together with accompanying 


certificates, will be awarded to the second 
and third student prize paper winners in 
each of the AIEE Districts 

As of December 31, 1956, the assets of 
the Members-for-Life Fund 


$22,950.60 of which $3,276.38 was in cash 


comprised 


and $19,675.22 in investments 


PRIZE AWARDS COMMITTEE 


The Board of Directors 


creation of five new medals for outstanding 


ipproved the 


achievement in the fields of 1) Communi 


cations Industry and 


(3) Electric 


Transportation 
Flectronics, and 
Work has 


gone forward in attempting to find spon 


Power 1) 
5) Electricity and Magnetism 
sors for financing these medals 

Negotiations are in final stages tor estab 
lishing a new award under the 
of the AIEE to be known as the 
Electrical 
Phe Leeds and Northrup Foundation ill 
} 


alispices 
Morris F 


Leeds Award in Measurements 


finance the award which is planned to be 


made annually 


Othe ipproaches have been made in 


searching for sponsors of the projected new 


medals but these are only in the prelimin 
ary stages ol 
Prize Awards Committee (PAC) feels, how 


ever, that some of these negotiations will 


exploring possibilities The 


bear fruit eventually 

At the request of the Members-for-Lite 
\wards Com 
mittee has administration of 


awarding the \IEF Medal in Electrical 


Engineering Education. This will be 


Fund Committee, the Prize 


assumed 


done 
through a Subcommittee of the PAC up 
plemented by liaison members from the 


Members-for- Life 
, 


Education Committee. Requests for nomin 


Fund Committee and the 


ations for the second ird have been 
issued to the engineering colleges 

The Board of Directors have approved a 
resolution of the Sections Committee to 
broaden the scope of recognition of service 


Inistitute this to he done by 


to the 
(1) a certificate for Subsection chairmen or 
Division 


provided for 


equivalent chairmen imilar to 


those now Section chairmen 


these to be sent out by He idquarters as 


now being done for Section chairmen and 


) 


(2) a form with appropriate blanks be 


made available to Sections tor re ognizing 


service within the Section 


Division and Student Prize for the 

1955-56 administrative year were presented 
| 

at the 1957 Winter Meeting 


awarded papers sponsored by 


General 
Prizes were 
the Communications, Power, and Science 
and Electronics Divisions 

Plans have been laid to publicize and 
remind Committees and members of the 
Institute of the availability of prizes for 
transactions, papers, and articles in Electri 
cal Engineering that have made contribu 


tions to the advancement of electrical 
engineering. PAC has been aware of the 
need of continuing action enlisting the aid 
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ot all sections ot the Institute to insure 
recognizing outstanding literature prepared 


by its individual members 


PROFESSIONAL CONDUCT COMMITTEE 


The Committee sponsored Conterences on 


Ethics at the Summer General Meeting it 
San Francisco, Calif., in June 1956, at the 
Fall General 
October 1956, and at the Winter General 
Meeting in New York me F n 


1957. Two meetings ot the committee were 


Meeting in Chicago, UL, in 


January 
held; and inh addition several members of 
the committec 
of the ECPD Committee on 
Mich 


Che major project which 


participated in the meeting 
Ethics in 
Detroit in October 1956 
as undertaken 
during the past year has been the con 
sideration of a proposed brochure on Rules 
ot Professional Conduct being prepared by 
the NSPI 
tions arising from the AIEF Committee and 
I hese 
ere discussed at the C1 md New 


York tnstitute meetin he KCPD 


largely in response Oo sugyves 


previous Institute Conferences rules 


neeting in Detroit and ' ere re 


viewed in detail by this group lt is a 
brochure will 


NSPI and 


ivailable to t engineering pro 


pleasure to report that thi 
be published by the mace 
generally 
fession some time during the Summer of 
1957 The 
word by Dean ¢ J. Freund, chairman of 
the LCPD Committee on i md will 


brochure ill contain i lore 


also include the present mons of 


Ethics and stupplementa nformation. It 

intended that it be dely str ted to 
the Institute Section it to newly 
registered engine 


\l the 
an informal talk was given P.§ 


Ethics 
Heath 
D.D., General Presbyter of the bytry of 


Januar Cor on 


N.Y., which is scheduled for publication in 
im early ssuc Ol Electrical Engineering 
This follows up a similar talk given a year 
wo by L. L. Fuller 


profession. It is planned to have a similar 


representing the legal 
speech by a representative of the teaching 
profession at one of the Conferences to be 
held next eal 

At the October meeting of the ECPD in 
Detroit an 


informal understanding was 


reached for cooperation by the 


LCPD 
{ 


to carry forward additional projects in the 


Various 


technical societies, unde ruidance 
field of ethic One of the most important 
of these is the preparation of a case book 
that can he used im the college teaching 
of ethic It is hoped that this project may 
forthcoming meet 


ing of the ECPD in October 1957 


come to fruition a the 


STUDENT BRANCHES COMMITTEE 


Student membership in the Institutegcon 
tinued to increase to 9,747 as of May | 
1957 This is an increase of over May 
1, 1956, and an increase of 27.1°%. over May 
1, 1955 


from repeated forceful 


his illustrates the success resulting 


ipplication of the 


policy that all electrical engineering stu 


dents, as well as all practicing electrical 
engineers, should join AIEEF first 


The Student Branches Committee, at its 
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York, N. ¥ re 
should 


January meeting in New 


athrmed its policy that students 


continually be reminded that AIFF ts the 
only electrical engineerin organization 
that participates in the development of the 
engineer professionally as well as tech 
nically 

During the Board of 
Directors has approved the establishment 
of two Affiliate Branches 


Iwo meetings of the Committee were 


fiscal yeal the 


held: San Francisco, in June 1956 and New 
York in Numerous Sub 


committees of the Committee met at vari 


January 1957 


ous pla es throughout the year, and in 
formal discussions among members of the 
Committee were held at the 1956 Fall Gen 
eral Meeting of the 
in October 1956 


Institute in Chicago 


Ihe Chairman or other othcers of the 


Branches Committee have visited 
District Student 


during the past year 


Student 
Activities 
I hese 


most 


most of the 
Meetings 
meetings also have proved to 


valuable mn providing personnel at sth 


local operating level with an opportunity 
to present thei problems ind questions to 
which these 


the level of the Institute at 


} 


proolems ma question tist ultimately 


be solved and 


Ihe AIFE-IRE Co-ordinating Committee 
1 which the AIEE representatives are W. B 
Morton ind ¢ I Pearce hela 


meetings during the 


j 
ihnswered 


everal 
to discuss mutual 
problems 

I he Student Branche Committees 


through the variou Student Branches 


gain assisted in the promotion ol the Eta 
Kappa Nu Survey of Employment Op 


portunities lor Electrical bLngineering 


(,raduates 
analy of 


Finance I he complete 


ol Student Branch operation hich 


made last year became m excellent basi 


for the preparation this year of a budget 
for Student 


For the 


jranch operations expenses 


May 1956 through \pril 


1957 «a total direct expenditure ol $49,800 


period 


has been budgeted. This does not include 
incremental costs olf the Institute pub 
lications hich are ipplicable to § lent 
Branch operation 
Publicat i Throughout the 
policy ol de voting a section of / 


Engineerin to Student aflairs under 
title “Electrical Engineering Education 
been followed regularly Ih ection 
Electrical Engineerin 
been devoted to item 
it attracting student interest 

In October, th ection of the magazine 


was quite large with numerou 


special 
irticles. It as subsequently reprinted ith 


ufficient reprints distributed to all Stu 
dent Branches tor all electrical engineering 
undergraduate 

Constitution and Byla The revisions of 
the portions of the Constitution and B 
la which are pertinent to student 
Branches that went into effect 
have ippreciably clarified man 


eemingly contradictory tatement 
ambiguous implications that previous 

i 4 ‘ 
isted VO mayor revisions are anti patea it 
the toreseeable future 


Prize Paper 


ast year 
I 


Competition During the 
an intensive effort has been made 
Student 


sranch Counselors and other interested pet 


through direct mail piece to 


721 








Table VII. Student Branches Statistics 


1951 1952 


Branches 133 
Meetings held 1,303 
Porat ATTENDANCE 63,409 


For Fiseal Year Ending April 30 


1955 1954 1955 1957 


133 135 135 14 152 
1,116 1,158 
49,213 53,325 


1,250 
45,895 


1,349 
90,471 





sonnel, to increase student interest in 


preparation of papers for branch prize 
competitions 
In February 1957, a poster was sent to 


Branch tor 


[his poster was specifically 


each Student posting on the 
bulletin board 
devoted to photographs of last year's Dis 
trict Prive Paper Contest winners and each 
state 


photograph was accompanied by a 


ment from the prize winner evaluating the 


value of the contest 

The District Prize Paper prizes were 
supplemented this year by grants trom the 
Members-lor-Life District 


Prize Paper 


Fund so that 
winners now can compete for 
third 


i first place cash prize 


first, second, and place cash prizes 


instead of only 


In addition to these new cash prizes 


more industric plan to follow the prac 


tice established in several Districts last 


year. This inducement consists of providing 
expense 


paid trips to the first three prize 


vinners and their counselors to industrial 
points of interest 
A Subcommittee 


Sections Co-ordination 


devoted to a study of this problem has 


proposed a mean of Olving the very 


difficult 


tudent members alter they graduate 


track ofl 
This 


’ problem because of the 


problem ol keeping 


has always been 
difheulty of 


vidresses for the graduating students, It i 


extreme maintaining correct 


believed that the proposals submitted by 
this Subcommittee will eventually lead to 
a solution to this problem 

Student Branch Manual. The %Srd Edition 
of the Student Manual was dis 
1956. It is believed 


branch 
tributed in September 
that the revisions made in preparing this 


edition have resulted in a book which is 


now in a relatively stable condition 


It is anticipated that the next revision 
will be 
“Suggestions tor 
hook 


Promotion The 


aimed primarily at improving the 


tranch Operation por 
tion of the 
Publicity 


on Publicity Promotion has assisted in the 


Subcommittee 


preparation ol the posters for posting on 


departmental bulletin boards to advertise 
| 


the Student Branch program 

A new promotional folder was distributed 
last Fall to all electrical engineering stu 
Student sranches 


dents by the various 


The Committee presently is developing 


programs to implement additional sugges 


tions for improving Student Branch pub 
licity promotion 
Meeting Reports 


Meeting 


A Subcommittee on the 
subject of Reports made an ex 


tensive analysis of the manner in which 


these reports are used by Vice-Presidents 


and District Chairmen of Student Activities 
Committees to stimulate increased activity 
at the Student Branch level. As a result of 
the activities of this Subcommittee, it ts 
District Stu 


Activities Committee Chairmen, and 


believed that Vice-Presidents 
dent 


other interested personnel are now more 


effectively using the meeting report as a 


means of detecting and correcting lack of 
Student Branch activity 

his Committee also has developed a 
means of permitting applicants for student 
their wishes re 
garding subscriptions to the Bimonthly and 
Transactions publications of the Institute, 


membership to indicate 


Sound Slide Film Program. The expand 


ing library of sound-slide film programs 


was increased during the past year by 
“Kilowatt 


presents an engineering story ol the electric 


two new additions Insurance’ 


transformer. “Atomic 
Electrical 
sents some of the current activities of elec 


distribution Energy 


Challenges the Engineer” pre 
trical engineers engaged in atomic energy 

The mechanics of distributing these pro 
grams through the Chairmen of the Dis 
trict Student Activities Committees were 
improved during the past year 

Program for District Prize Paper Contest 
Winners. A complete new approach to the 
problem of properly recognizing and enter 
District Prize 


the Summer General 


taining Paper winners at 


Meeting was insti 
tuted this year. This program consisted of 


the establishment of a planned sequence 


of activities for the prize paper winners 
from the time they arrived at the Summer 
General Meeting until they leave. It also 
provided complete and thorough advance 
instructions to. the prive papel winners 
regarding such matters as travel expenses 
hotel accommodations, and so forth 

Panel 1956 Fall 
Veeting. The Student Branches Committee 


with the 


Discussion at General 


collaborated Com 


Management 


mittee in the preparation of a panel dis 


cussion on “Young Electrical Engineers in 


Industry This panel was composed of 


young clectrical engineers no more than 


evaluation of the 


five years out of college discussion 


related to an ways in 
which their college education had contrib 
uted to their 


development as practicing 


engineers. They also discussed the changes 
that might be made in the curricula which 
they pursued to improve the abilities of 
future graduates to progress as practicing 
ecnginecrs 

Session, 1957 Winter 


Student Branches Committee 


Education General 
Meeting. The 
participated in a session at the 1957 Winter 
General Meeting sponsored by the Education 
Committee. The papers at this session dealt 
with various aspects of electrical engineer 
ing curricula at four different leading uni 
versitlies 

Participation in Student 


dent ,Branches Committee 


iffairs. The Stu 
welcomes com 
ments and suggestions by any member or 
Student Member of the Many 
worth-while made 
by individuals in the past year, It is im 
portant that all members understand the 
importance of the 


Institute 


suggestions have been 


need for maintaining 
a high level of interest by electrical engi 
AIEE. They are 


the future leaders of our profession 


neering students in the 


Report of the Board of Directors 


Publications Department 


The Publication Committee has been re- 
organized into the Publications Department 
with four Committees as follows: (1) Pe- 
riodicals and Transactions, (2) Educational 
Publications, (3) Special Publications, and 
(4) Surveys. 

The Periodicals and Transactions Com- 
mittee will the broad general 
policies of all periodical publications in 
cluding Electrical Engineering, the Bi 
monthlies, and the Transactions. The Edu- 


carry out 


cational Publications Committee will have 
general supervision of all educational pub 
including the section on “Elec 
trical Engineering Education.” The Special 
Publications Committee will deal with the 
problems of special publications 
preprints, and re 
prints, The Surveys Committee will have 
the responsibility of special tasks and the 
collection of data to maintain a high stand 


lications 


technical 
conference publications 


ard of publication. 

Electrical Engineering. This publication is 
planned to be of greatest interest for the 
majority of members. A new section, “Elec 


trical 


Engineering Education,” has been 
established to provide a better channel of 
communications for students and faculty 
members 

\ readership survey sent to 1,000 different 
members each month in proportion to the 
each 
Members rate the 


number of members in state has 


yielded ‘valuable data 
different departments in the magazine as 
well as their first choice of feature articles 
and cumulative choices. For the second time, 
of Engi 


January 


readers have rated the “Review 
neering Developments” in the 
issues, as first choice relative to the feature 
articles in those issues; therefore, the space 
devoted has been 


to this subject matter 


increased by 10 pages. Figure 1 shows a 


comparison of readers’ first choice of six 
broad departments in the magazine with 
the distribution of 1,200 editorial pages de 
voted to each of the departments expressed 
in per cent. A comparison of subject mat 
the past 


interest of 


ter in Electrical Engineering for 
three years with the primary 
members as expressed in the 1951 survey 
and the more recent survey last Spring is 


lable VIII 


ered that the newly created 


shown in When it is consid 
Instrumenta 
Basic 


1951, it is of interest 


tion Division was a part of the 
Sciences Division in 
to note how closely the two surveys com 
pare. The 1951 survey represented a 51%, 
return of the membership at that time, and 
the 1956 survey an unusually good return 
of 61144% 


of the membership. Interesting 


results from the monthly survey are that 
members prefer more general articles, 62%, 
to technical articles, 38°%, and 
digests, 81%, to briefer digests, 19%. All 
results from the monthly survey, with the 
exception of the “Engineering 
January 
sented by six months’ cumulative data. 
Advertising. Through the opening of a 
Midwest addi 
tional salesman and the addition of a mar 
ket research consultant to the staff, this 
activity has further 
other rate increase has been taken in stride 


one-page 


Develop- 


ments” in the issue, are repre- 


advertising office with an 


been increased. An- 


without loss of pages. The increase in the 
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number of pages in the first quarter of 1957 
compared with the first quarter of the 
previous year was 20.9%. This compares 
with an increase of 6.1% for an industrial 
group of approximately 200 business publi 
cations and an average increase of 10° 
for the 14 leading electrical publications 
during the same period. The total number 
of paid advertising pages for the year end 
ing April 30, 1957. was 1,223, or a 28.6% 
increase by volume, compared with 951 
pages for the previous year. The gross bill 
ings were $156,476 in excess of the gross 
billings for the previous year. Notwith 
standing rising costs, the publishing posi 
tion of the Institute has been greatly im 
proved, For the forthcoming year, it has 
been estimated that the net cost of all 
publications will be still further reduced to 
$56,500 from an all-time high of $187,000 
in 1955 as shown in Figure 2 

Bimonthly Publications. The availability 
of these publications have been made bette: 
known to the membership through an 
nouncement with the annual dues state 
ment in May 1956. This announcement in 
creased the average annual circulation of 
each of these publications by 3,000 copies. 
The total number of pages produced was 
3,032. The excess of 136 pages over the 
previous year, combined with the increases 
in size of the editions and a 14.3% printing 
price increase effective January 1, 1957 
makes these publications expensive. A pro 
posal to divide the subject matter more 
finely and to include news of the industry 
and Conference papers was considered by 
the Publications Department; but it was 
concluded that the Bimonthlies were satis 
factorily meeting the needs of the memlh« 
ship and, as they were strictly a source of 
high quality technical material, they shouk 
not be used as a means of communicating 
news, excerpts from the minutes of Tech 
nical Committees, and other material 

rransactions. Volume 75 of the 1956 
Transactions will be issued in three parts 
Part I. Communication and Electronics 
Part II Applications and Industry; and 
Part IIl. Power Apparatus and Systems. All 
three parts contain a total of 446 papers 
in 3,028 pages, which is a 9.5% increase 
in the number of pages issued in Volume 74 
ot the previous year The annual bound 
volumes serve a_ useful purpose by pre 
serving a record of advancement of the art 
in libraries 

Special Publications. There were 10 spe 
cial publications issued during the yea 
with a total of 1,724 pages; six of these 
contained the papers and discussions fron 
as many technical conferences and fou) 
others were special projects of the tech 
nical committees 

Year Book. Work on the new directory 
of the AIEFE is in progress and copies should 
be available by the time of the Summer 
General Meeting. Many changes in addresses 
as a result of the survey last Spring re 
tarded the production work and made nee 
essary the discarding of standing type. The 
new directory will be distributed to all 
officers and committees without charge, and 
the publication will be sold to other mem 
bers at $2 per copy. The first listing will 
be alphabetical with the names and ad 
dresses of all members and the next listing 
will be geographical consisting of name 
only 
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Table VIII. Comparison of Subject Matter in Electrical Engineering 
with Primary Interests of Members 


Primary Interests Subject Matter in 
of Members Electrical Engineering 


1951 1956 


Divisions Survey Survey 


Science and Electronics 17.1% 1$.1¢ 
Instrumentation 1 
Communication 10.4 
Power 41.8 26 
Industry 17.0 22.2 14 
General Applications 7.4 7.4 12 


Toral 100.0%, 100.0¢ 100.0% 100.0¢ 100.0¢ 
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Technical Operations Department 


The last 
lechnical Operation (CTO) was held con 


meeting of the Committee on 
current ith the 1956 Summer and Pacifu 
General Meeting of the Institute in San 
Francisco, Cali June 27, 1956, The first 
fechnical Operations De 
LOD hich replaced the CTO 
as held concurrent ith the Fall General 
Chicago Ihlines October 5 
Ow is held 


Winter 


meeting of the 


partie nit 


Meeting n 
1956, A 


concurrent ith the 19%; 


econd meeting ol 
General 


” 


Mecting in Ne York, N. ¥ January 2% 


1957. Items concerned pecificall with the 


report of the activiti ol the Dechnical 
fommittes or Division we given in sep 


arate report for those Technical Commit 
tee md Division Ihe general activities of 
POD during the pa have 
as tollo 

TOD Orvanizatior The me organization 
ol the Alki i 


1956 issue of klectrical Engineerin has five 


heen 


reported im the September 
Department One ot these Departments i 
the Technical Operations Department, This 


reorganization is brought about because 
it is felt that the present size of the ATEI 
orkload 


Board of Directors 


necessitated redistribution of the 
in order to relieve the 
Much of the respon ibyabit hitch in the 
joard of Directors, is 


Depart 


pa rested ith the 
no isigned to the individual 


ment The co-ordination of the activities 
Department to an 
Plan 


Committe mY 


hich overlap trom one 
other il] be the responsibility of the 


ning and Coordination 


felt that this me organization ill result in 
i closer knit and a ing system than 


AIEK has bad in the pra There ha 


no change in the tatus or increase in the 


been 
number of Divisions or Technical Commit 
tees during this year. The Instrumentation 
Division hich approved last year, ha 
been formalized as in full operation 
The other five isions were the same a 
for last year. The Joint Committee on \uto 
mation and Tiite Data 


hich is established last il is in full 


rrated Processing 
operation this year 

10D Representative On 
Board of 
prove an amendment to the By las provid 


District 


\ugust 17 
1O°%G, the Director oted to ip 
ng for the ippomntinent to each 
Executive Committee a resident of the Dis 
trict to represent technical activities and te 
promote Pechnical Groups in that District 
Ih ippointee isa fully authorized member 
of the District Executive Committee in the 
ame tashion that the District representa 
tive ol the Sections Committee i now 


member, He has voting privileges, transpor 


tation allowance etc. His function in the 
District is the ponsorship md promotion 
of Technical Groups and he reports back to 
the Lechnical Operations Department, in 


mich the same tashion that the District 


Sections Committee representative reports 
to the Sections Committees This action was 
taken to provide a closer tie-in between the 
tivities of the Technical Groups of the 
Sections with the activities of the ‘Technical 
Committees of the Institute, Representatives 
ere appointed tor each of the TL Districts 
and they are working towards-this objective 
Forum of Chat 
mien \ Comimittec 


Chairmen was held at the 1956 Fall General 


Technical Committee 


Forum tor lechnical 


Mectin I he purpose ot this Forum was to 


of ‘Technical 


evie the duties, authorities, and activities 


Committee Chairmen. The 
meeting proved very helpful both to incom 
ing Technical Committee chairmen and to 
those who are serving their second term as 
chairman of a Technical Committee. The 
interchange of ideas presented was very 
beneficial to all present 

At the 1957 Winter General Meeting, the 
Forum of Technical Committee Chainmen 

is opened to include members of the See 
tions Committee, representatives of the Sec 
tions as well as Technical Committee chair 
men and members of the Board. The activi 
ties of the Technical Groups of the Sections 
ind the Technical Committees of the Insti 
tute were thoroughly discussed and means 
for a closer co-operation between these two 

ere presented 


\ proposal for the estab 


lishment of lechnical Divisions which 


is presented in the January issue of Flee 
trical Engineering was presented and dis 
cussed, As a result of the interesting discus 
instigated a 


ion vhich = this meeting 


COMM Ittes vas established by President 
Coover to study the proposal and determine 
hat type of organization should be estab 


AIEI 


nical activity field 


lished to suit needs best in the tech 


lulomati 
AIEE 


Interna 


International Federation of 


Control System Engineerim The 


upon invitation, ha joined an 


tional Federation of Automatic Control 


System hnygineering This Federation is 
members of the 


AIEF, ASME, 


Phe purpose of the 


orld ide and has as 
North American chapter the 
IRE, ISA, and AIChE 
bederation is to co-ordinate the activities in 
the field of control system engineering on a 
orld- wide basi In September 1956 nn 
organizational meeting was held in Heidel 
berg, W 


representative 


Germany, which was attended by 


from France Germany 
United States of America, England, U.S.S.R 
and Poland, The toundations were laid for 
the formation of the International Group 
Several meetings have been held since that 
time in the United States to organize the 
North American Control Couneil tor the 
International 


It was the 


that if the « 


bederation 

feeling of ail representatives 
Listing national societies did not 
collaborate and form this Federation, a new 
society for control system engineering would 
in all probability, be formed. This would be 
1 duplication of effort and wasted activities 
tlready 


ol men engaged in this field who are 


members of existing societies. It was felt 


that the action proposed by the Federation 

ould tulfill the need tor such a society in 
this field without the actual creation of a 
ociely 


World Po 


through the 


AIEEE, 


Division Committee, is 


Conference The 
Power 
taking an active part in the United States 
World Powe: 


Conterence and has contributed to the oper 


Committee's activities of the 
ating tund tor this Committee 
Sctence Con 
rob 


Engineering 


Nuclear Engineering and 
ress Ihe AIF 


pated in the 


through 

Nucleat 
md Science Congress which was held March 
11-15, 1957, in Philadelphia, Pa. It was 
ponsored by the Joint Council 


partict 


second 


Engineers 
inder the operating management of a group 
ol representatives of ALEI ASCE AIME, 
ASME, and AIChE The Congress was 
ighly successful and well attended, In addi 
on. the Fifth Atomic Energy and Industry 


Report of the Board of Directors 


Conference, the Fifth Hot Laboratories and 
Third In- 


ternational Atomic Exposition were all held 


Equipment Conference, and the 


during this particular week in March, and 
in the same city. The exhibit accompanying 
the meeting was quite large and attracted 
considerable interest 

Technical Operations Department Vlan- 
ual, A Committee has been created to tor 
Manual for TOD which would 


include the definition of the duties 


mulate a 
iuthori 
ties, and responsibilities of Subcommittee, 
POD officers of 
Much of this 
information is already available but has not 


Committee, Division, and 


their respective organization 


been brought together into one Manual 
General Interest Survey 
AIFF 


for information necessary for the Year Book 


During the past 
vear, the membership was solicited 
At the same time, additional information 
as obtained relative to the business, indus 
AIFE 
Fechnical Com 


try and occupation, and function of 
members as well as their 
mittee interests. The information thus ob 


tained has been tabulated and was pre 
POD Forum at the 


Mecting 


sented as part of the 
1957 Winter 


giving the 


General Pamphlets 
result of this tabulation can be 
obtained from ATEE Headquarters 
Classification for Electrical Engineers. A 
POD to 


determine a classification for electrical en 


Committee has been working for 


gineers. This work is not quite completed, 


Communications Division 


COMMUNICATION SWITCHING SYSTEMS 
COMMITTEE 


During the 1956-57 year the Committee 
sponsored three technical sessions, two at 
the 1956 Pacilic 
Meeting and one at the 1957 Winter Gen 
eral Meeting. A 
the 1957 


ylans are 
] 


Summer and General 
session is scheduled for 


Summer General Meeting, and 
sessions in the 


Winter 


been presented cov 


under way for 
forthcoming Fall and General 
Meetings. Papers have 


ering a wide variety of subjects These 


include design and manufacture of switch 
ing relays, telephone switching traffic con 
siderations, switching theory, and new elec 
switching 


Ac the 


techniques are entering the communication 


tionnic techniques 


present time d number ol new 
switching = field The Committee has the 


objective of keeping its membership in 
formed of these new developments, Remote 
line concentrators have been discussed in 
second 


one paper, and a paper on this 


subject is scheduled Preliminary plans 
have been made for a future session devoted 
to a new semielectronic concentrator de 
velopment. The Committee is also keeping 
in touch with major new developments in 
electronic telephone switching systems and 
will present information on these develop 
ments as soon as it can be released for 


publication 
COMMUNICATION THEORY COMMITTEE 
Technical sessions were sponsored at the 


Fall, and Winter Gen- 
eral Meetings, as well as Committee meet 


Summer and Pacific, 


ings at each. Another session is ready for 


the 1957 Summer General Meeting 
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The general approach has been largely 
talks 
Theory and other 


to sponsor by experts in Information 


branches of Communica 


tion Theory, but with the presentation de 


signed for the average engineer who is not 
expert in these fields. The audience re 
sponse has been enthusiastic and it seems 
clear that this fills a real need for many 
people 

rhe programs have been varied in na 
ture from historical and tutorial discus 


sions to presentations of theoretical studies 


still in progress, It is felt that the varied 
fare has been an important factor in the 
considerable interest shown 


RADIO COMMUNICATION SYSTEMS 
COMMITTEE 


The Radio Communication Systems Com 
mittee is justifiably proud of the many fine 
technical papers prepared and presented at 
various of 


sult of its direct efforts and in co operation 


meetings the Institute, as a re 
with other Committees during the past year 
Also, the 


most 


Committee members have been 


co-operative and responsive in pro 


moting the work in all its phases. Howevet 
the 


attendance at technical 


SCSSIONS spon 
sored by the Committee leaves much to he 
desired, despite the fact that the recent 
survey of the interests of Institute members 
indicated that the subject of Radio Com 
munications Systems was one of the more 
popular of the Communication Division ac 
tivities. Further thought is being given to 
means for improving attendance at tech 
nical sessions 

The proposal to concentrate papers on 


particular subjects at specific national meet 
ings of the Institute which was referred to 
in last year's has received further 
consideration. It 


sufficient 


report 
has been found that often 


papers on a_ particular subject 


cannot be procured to occupy an entire 


technical session, unless presentation of 
some papers are held over for one or two 
meetings to make this possible. It seems 
undesirable to postpone papers, however 
as this would have an adverse effect on 
authors who feel generally that the inter 


val between filing a paper and its publica 
tion already is too long 

During the past year, the Committee has 
adopted the plan of designating one of its 
members to act in a co-ordinating capacity 
each of the of the 
where the Committee foresees the need for 
a technical An 
pick, for this purpose, a 


for meetings Institute 


session effort is made to 


member living in 
or near the city where the meeting is to be 
held 
papers planned for the meeting, to co-ordi 
the local 


He is requested to follow up on the 


with 


nate committee on arrange 
ments for the meeting and to stimulate 
attendance at the session through special 


publicity or direct contacts with interested 
people or agencies in the area Frequently 
the member serving in this capacity is an 
ideal choice for of the 


technical sessions at the meeting for which 


chairman of one 


he has assumed responsibility 


TELEGRAPH SYSTEMS COMMITTEE 


The Committee sponsored one technical 
session each at the Summer and Pacific, Fall 
and Winter General Meetings. Full Commit 


1957 


AvucGus1 





tee meetings, as well as meetings of the 


Printing Felegraph Subcommittee were 


held at the Fall and Winter Meetings 

\ number of new developments in fac 
simile printing were covered by individual 
papers presented at the General Meetings 


In addition, many important developments 
in tacsimile printing during the year, which 
were not of suthcient magnitude to warrant 
collected and 


to this presentation probably will 


individual papers, were pre 


sented in a single paper favorable 


response 
result in an annual paper of this nature 

Interest in the telegraphic transmission 
and terminal handling of business data for 
use in integrated data 


processing systems 


continued to increase. One pape described 
1 nation-wide telegraph system designed fon 
integrated data processing and other papers 
dealt check 
ing of data 


continued 


with transmission and error 


Printing ‘Telegraph Subcommittee 


its work on proposed standards 


for test circuits and methods to be used 


in tolerances 


of 


received signals 


testing telegraph apparatus 


receiving mechanisms to distortion in 
and maximum permissible 


distortion in transmitted signals 


TELEVISION AND AURAL BROADCASTING 
SYSTEMS COMMITTEE 


Iwo technical sessions have been spon 
sored by the Committee at each of the 
Summer and Pacific, Fall, and Winter Gen 
eral Meetings. Advances in the television 
and radio art have been described by many 
papers of general interest, together with a 
lesser number of detailed papers of inter 
est mainly to specialists in this field. The 
papers presented have covered such sub 
jects as television frequency allocations 


television satellite, booster, «and translator 


stations; color television transmitting equip 
and recording on embossed 


film 


radio 


ment, receivers 


monochrome closed-circuit television 


transistor receivers; scatter propaga 


television ind 
fidelity 


broadcast 


tion; microwave equipment 


systems; high implifiers remote 


of 


recent 


control transmitters; and as 


pects of research in television and 


radio 
held 


of the Committee 


during each General Meeting 


Meetings were 
rhe 
pal activity was program developments for 


The 


closed-circuit 


has ex 
of tele 
industrial 


future meetings Committee 


plored the ispects 


vision, including educational and 


uses, and has planned further technical ses 


sions devoted to this subject. The Commit 
tee is active in the work of the Standards 
Committee, and it is participating with 
other committees in problems of mainte 
nance of electric equipment. The Commit 
tee has continued to recommend qualified 
engineers for advancement to Fello rrade 
in AIEF 

Several members of the Committee are 
participating in the work of the Television 
Allocations Study Organization (TASO) 
which was established upon recommenda 
tions of the FCC, TASO represents many 
broadcasting and manufacturing interests 
and it is seeking to obtain full technical 
information about present and potential 
unF and vu television service. This engi 


neering information is to be submitted to 
the FCC the 
soundest approach to the problem of tele 


for its use in determining 
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vision 


director of 1 


Committee 


he 


A relatively 


mS a 





channel allocations The executive 
ASO is a member of the 

small number of AIEEE mem 
lirectly concerned with television 


¢ ‘ 


ind radio broadcasting 


is endeavoring to 
ship This would 
ance 

the Committee, which 


disappointing 


attendance 


at 
in 


SCSSIONIS 


cl 
to 
ol 
ra 
wi 
to 


al 


are being sti 


and tl 


expand St 


ilso increase 


sometimes 


idied 


1¢ Committee 
ich member 
the attend 


it the technical sessions sponsored by 


has been 


Various methods to improve 


and tried 


WIRE COMMUNICATION SYSTEMS 
COMMITTEE 


The 
the 


collaboration 


ru 


Il networks 


oe 


ments 


jcc 
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ti 
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ests 


es f 
t\ 
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cx 
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al 
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communications 


he 
to 
is 
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or 
vo 


the 


ynmittes spon 
ind Pa 


with o 


mime 


the 
I he 


subscriber 


interest but 


er the entire 
their 
supporting 
gether with 
{re 


e interference 


protection 


underground <¢ 
sessions 


* entire 


lines 


sored 
cifie N 
ther 

ind 


ipplication of « 


con 


pape 
field 


including 
transmission 
subscribers’ 


mn 


and burying 


able 5 


CHCOM Passe 


Communications 


groups 


lightning 


two sessions 


feeting, and 
three 
Gen 
irriet 
he 
! generally 


Winter 


tinties (to 


tele phone 
local and 
propertie 
instru 
neillary sub 
and 
prac 
hi 


Ac ¢ 
the 


Division 


wo 


treated broadly the subject of maintenance 


of wire li 
covered i" 
quite live 
tudes and 


CSssions 


ne systems and, in some degree 
sociated microwave systems \ 
ly interest in maintenance atti 
procedures was exhibited at these 


At the Winter General Meeting, one ses 
sion was devoted to subscribers’ loud speah 
ing telephone instruments, or “hands free 
telephony One session in the wire com 
munications area but which, because of its 
historic character was presided over by the 
President of the Institute was very im 
pressive It as devoted to the recently 
completed transatlantic telephone cable and 
included brief presentations and responses 


exchanged 


AIRF 


the 
ie | 


over the 


cable 


by 


members 


Engineering Institute of Canada 


nstitution of 


who respective ly were 


officials 


of 


munications companie 


pa 


ing 


nics 


and the 


simultaneously 


Montreal 
land 


large 


th 


is ne 


uled f 


n ‘ 


The 


rudience \ 


w communications 


ol 


aft 
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Technical 


For 


“ he dule d 


British 

itt 
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simultaneous 
he 


Engineers 


Institute 
and 
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for 


Summer 
Montreal 


part ipating 


Flectrical 


ilso et 
Am 
the 


Nev 

ind I 
was 
oft pat 
idva 


public 


the Institution 


nm the 


Cene 


two 


Canadian 
Post Office 


Engineers 


wineers and 


eTican com 
com 
ill 
York 

ondon 


mer 


meet 
N.Y 
Png 
by a 
covering 
whed 


im 


nic i 
ation 
of 
tell System 


SCSRSIOTIS 


Meeting 


are 


planned, with emphasis upon telephone and 


tele graph communications in Canada 


on 


sivances in European communications 


General Applications Division 


AIR TRANSPORTATION COMMITTEE 


The 


tec 


hnical 


subcommittees of 
rransportation Committee have been active 


the Air 





during the past year in developing and pur 
them As a 


result, several guide reports, test code and 


uing the assignments given 


standard have either the 
Standards 


mittee oO are in the review tage by the 


reached point 


of being submitted to the Com 


Air [ransportation Committee Conse 


quentl the technica pon bilitic of 
the Committee seem to well in hand 
Ihe annual meeting the Committee 
District 
Ohio. At that 


mnual busines 


is held in conjunction with the 
meeting May 7-9 in Dayton 
tive in addition to the 
meeting of the Committee, a number of 
technical s ion ere pon ored during 
hich between 5O and 55 technical paper 
cre presented, The activities of some of 
the subcommittee ere reported on in con 
siderable detail to the membership through 


the presentation of paper prepared by 


subcommittee members during this annual 


mectiny 
Considerable effort has been expended to 
ie proper co-ordination of the activities 
Dransportation Committee vith 


orking in the gen 


other technical group 


eral area ol iivcratt§ electrical problems 


Particular empha ha been 
liaison th the AIA and the 
the SAI 


i pected that the 


placed on 


\-2 commit 


Committee 
tentatively schedule the location of the an 
meeting for the ears of 


Annual 


nual Committee 
1961 and 1962 during the 
Meeting It ha 


coming 
been found that the 
cheduling meeting everal ye 


rT ‘ the specific problem of or 


ion on relatively short notice 


DOMESTIC AND COMMERCIAL APPLICATIONS 
COMMITTEE 


The principal work of the Committee 
continues to be carried on by its Subcom 
mittees. All of the Subcommittees co-oper 
ited in ponsorimng a ingle technical session 
Winter General Meeting and 


an annual meeting of the Committee was 


at the 1957 


held on the same da 
the Committe 

liaison ith the ATI 

tee, two ASA Sectional Committee and the 


Inter-Tndustr Farm 


cContinie fo mamtain 


Standards Commit 


blectric Utilization 
Council 

Phe two Subcommittees on Electric Space 
Heating and Heat Pump bast and West) 
report continued interest in the electrical 


ispects ol these ubjects trom electri util 
iti equipment manutacturer ind users 
An increasing number of COMPANIES Ale 0 
ny into the production ol packaged heat 
pumps and increased sales effort is expected 
to develop, This applies to both the resi 
dential and the larger commercial and in 


dustrial applications Ihe air-to-air units 


because of their relative simplicity, appear 
to be the most populai 
Llectric 


resistance pace heating for 


homes is increasing at a rapid rate, even in 
the more northern parts of the country, A 
number of studi ire being made on the 
electrical characteristics and performance 
of this type ol load and the Committee pro 
poses to present suitable technical papers 


on the subject to the Institute from time 
to time 


The Farm 


held a highly successful Special 


Electrification Subcommittee 


Pechnical 


Conterence in 
Fall of 1956 


electrical engineering applications on the 


Memphis Tenn., in the 


Ihe interest shown for various 
farm has 


been so great that the Subcom 


mittee plans to hold another Conference 
im the Fall of 1957 
Mo 


Ihe Domestic 


probably in St Louis 
Appliances Subcommittee 
has been most 
Its Fighth 
was held in Detroit 
A | 1956 Ihe 
Appliance 
Control Phi 


ictive during the past year 
Appliance Technical Conference 
Mich., on May 20 and 
major theme of the confer 
Cnice VAS Ih clopments and 
Subcommittee 18 proceed 
ing with plans to enlarge its technical con 
ferences by co-operating and working with 
other technical societies, A joint Conference 
is proposed for 195% and contacts are being 
mace with such diverse groups as the 
American Institute of Chemical Engineers 
Air-Con 


Society of 


American Society of Heating and 


ditioning Engineers American 


Refrigeration American Society 
for Metal 


and Ga 


hngineers 
Institute of Radio Engineers, 
Appliance Manufacturers Asso 


ciation 


LAND TRANSPORTATION COMMITTEE 


Progress is being made in many phases 
of land transportation activity, This prog 


ress has been reflected in the volume and 


diversity of papers presented at Land 


Pransportation Committee technical — ses 


1Onis during the current administrative 


year. Among the 


ps 


subjects treated in these 
rectifier locomotives light 


‘ 


ip ere 


ght train vas-turbine-electric locomo 


tive and commercial-frequency railroad 
electrification. Several of the papers on re 
tifier locomotives were presented in a joint 
ession with the Industrial Power Rectifiers 
Committees 

The growing requirements of large metro 
politan areas tor transportation service pre 


ent an important challenge to the land 


transportation industry Ihe role of rail 
road electrification in meeting this chal 


as the subject of the Committee's 
lour-paper symposium on * Electrification of 
Service at the 1956 


Summer and Pacific General Meeting 


Railway Commuter 


Standardization projects undertaken by 


two Subcommittees has advanced during 
the current year. AIEE Standard No. 11 on 
Rotating Electric Machinery on Railway 
Locomotives and Rail Trolley 
Gasoline-Electric and Oil-Electric Coaches 
has been submitted to ASA tor 


The Standardization of Locomotive Wiring 


Cars and 
ipproy il 
Diagrams Subcommittee is arranging for 
AIEE sponsorship of AAR Standard Wiring 
ASA adoption 


The Insulation Resistance 


Diagrams for 
Sub 


committee has reviewed the need for testing 


Desting 


of locomotive rotating electric equipment, 
and recommends thorough study of test re 
quirements in each of three functional cate 
gories—Terminal Tests, Overhaul Test, and 
Motor Repair Shop Tests. An 


consideration in each of these tests is that 


important 


of adequacy of the winding for future serv 
ice, and the Subcommittee recommends that 
made in this area 

The Diesel-Electric 


studies be 
Traction Subcommit 
tee is progressing toward presentation of in 
Done 
a subject which merits 


formation on the “Dollar Damage 
by Dirt.” This is 


careful consideration by electrical engineers 
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of dieselized railroads, because of the in- 
fluence of dirt upon motive-power mainte 
nance expense and reliability 

Other plan 


ning for presentation of timely papers on 


Subcommittees are actively 


rapid transit equipment, electrified cars for 
locomo- 


during 


commuter service diesel-electric 


tive application, and other topics 


the 1957-58 administrative year 
MARINE TRANSPORTATION COMMITTEE 
The principal responsibility of the AIEE 


Marine 


recommending of good engineering prac 


Pransportation Committee is the 


tices with respect to the application and 
installation of shipboard electric equipment 
of all types. These recommendations are 
contained in ATEE publication No, 45 “Rec- 
ommended Practice for Electric Installations 
on Shipboard” and are maintained up to 


date through regular revision every three 
years, The issue now in use is dated March 
1955 

Ihe Committee, in accordance with its 
established practice held two meetings dur 
one in October 1956 and 
the other in May 1957 


significant 


ing Institute year, 
Among the more 
idditions and revisions adopted 
for inclusion in the next issue of AIRE No. 
15 were: (1) marine galley equipment, (2) 
use of fuses for back-up protection, and (3) 
mineral-insulated cable 

Ihe Committee continues to act as the 
ulvisory group to the United States Na 
tional Committee of the TEC on the matter 
of international standardization of marine 
electric installations. This work being 
lechnical Committee 
Electrotechnical 
representative roup, con 


members of the AIEE Marine 
represented the United States 


carried out through 
IS of the 


Commission. A 


International 


sisting of six 
Committe 

it an international mecting of some 13 
countries held in Rapallo, Italy, on May 
13-18, 1957 


effort to enlarge the area of international 


This conference is a continuing 


agreement pertaining to ocean-going vessels 
Previous meetings at Philadelphia, Pa., in 
September 1954 and at The Hague in De 
cember 1955 resulted in agreement and ap 
proval for the issuing of a first edition of 
IEC recommendations “Electrical Installa 
tions on Ships 

The Committee will sponsor a marine 
session at the AIEE Winter General Meet- 
ing in New York, N.Y 


iction is a continuation of the Committee's 


early in 1958. This 
policy of arranging for and conducting a 
biannual marine session as a part of the 
Winter General Meeting in New York 

The Marine 


is a diversified 


Transportation Committee 
group and consists of 23 
members. These members have been drawn 
from various segments of industry and Goy 
ernment agencies vitally interested in mar 
ine electrical rules and practices, Eight 
members are from manufacturers of marine 
equipment, six are from shipbuilding com 
panies, three are from ship operators, three 


are from Government agencies, two are 
and one is from a 


Although the 


membership on this Committee has been 


from regulatory bodies 
naval architect organization 
maintained over a period of years at about 
its present level, there has been a steady 
influx of new members. This is considered 
desirable both from the standpoint of par 
ticipation by a wide segment of interested 
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groups and also from the standpoint of 
thinking 


membership 10°" of the 


injecting fresh and progressive 
Of the present 
Committee is new when compared with the 
Institute 1953-54 fiscal year. Although this 
percentage change is quite appreciable, it is 
considered that t does not preclude the 
maintenance ol continuity of service of ex 
necessary to the 


perienced personnel so 


formulation and promulgation of well 


founded recommendations 


PRODUCTION AND APPLICATION OF LIGHT 
COMMITTEE 
technical 


The Committee sponsored a 


session at the Winter General Meeting on 
the subject of high-frequency lighting. Four 
papers covered all phases of this topic from 
power sources and distribution to applica 
tions and economics. The attendance at the 
following the 


session, and the discussion 


presentation of the papers, showed this 


subject to be of considerable interest to 
Institute members 

\ Committee meeting was held during 
the Winter General Meeting attended by 14 
including a former chairman. The Com 
mittee is endeavoring to obtain closer liai 
son with other committees because lighting 
is an allied subject and belief is that joint 
sponsorship with other 


the best method of fulfilling 


groups would be 
its obligation 
members. The 


to Institute scope ol the 


Committee is to be studied and redefined 
\s published it seems to be contradictory 
to Institute practice with respect to the re 
portorial aspect of the Committee 
Subcommittees were organized tor the 
Midwest and West Coast in order to provide 
a better means of formulating programs at 
the Fall General and Pacific General Meet 
ings. The West Coast Subcommittee met at 
San Francisco during the Summer and Pa 
Meeting and 


lighting and lighting 


cific General discussed the 
need of pape on 
power supply systems in electrical engineer 
ing and the possibilities of interesting con 
sulting electrical engineers in modern light 


ing techniques and practices 


Industry Division 


CHEMICAL INDUSTRY COMMITTEE 


The present slate of officers for the 


Chemical Industry Committee assumed its 
duties at midyear 1956. However, the first 


major meeting for which these officers 
planned sessions was the 1957 Winter Gen 
eral Meeting in New York, N. Y. The first 
Committee with the current 
officers was held at the Fall General Meet 
ing in Chicago, Ul. October, 1956 

At the 1957 Winter General Meeting in 


yew York City, one session i 


meeting 


\ ponsored 


on Chemical Processes, one on Cathodic 


Protection ind two on Electrochemical 
Processes. Of the I: two sessions, one i 
cluded a Symposium on Safety Protections 
for Electrochemical Plants 

Plans are now under 
nical it othe 
Meetin ! icugo, om 
Pacific General Meeting in August 1957, in 
Winter 


Meeting. Papers are also being obtained for 


Pasco, and at the 1958 General 


Aucust 1957 


contribution to the various District meet 
ings 

A Committee meeting was held during 
the 1957 Winter 
the Vice-Chairman 


General Meeting, with 


ywresiding. Plans for 
it 


future technical sessions were discussed 
The Electrothermal Process Subcommittee 
reported that six meetings were held in 
collaboration with NEMA and FEMA on 
Standards for 


Furnace Transformers, and 


that considerable progress had been made 


ELECTRIC HEATING COMMITTEE 


Ihe Electric Heating Committee has 


been active through its three Subcommit 
tees in the electric heating field 


Ihe Induction and Dielectric Heating 
Subcommittee has collected technical data 
on radio interference and the problems in 
volved for submission to the Federal Com 
munications Commission, in line with the 
rewriting of the Recommended Practice 
for Measurement of Field Intensity above 
100 Me 


Scientific, and Medical Equipments 


from Radio-Frequency Industrial 


Ihe Data Subcommittee has been col 
lecting general tables and information on 
for the 


electric heatir Institute 


| 


1g to pub 
sh 

Ihe Radiant Heating Subcommittee has 
been involved in work on high power 
radiant heating sources 

\ two-day conference on Electric Heating 
Toledo, Ohio, in April and 
as attended by some 280 persons, The 


fields of 


direct resistance, radiation, and other types 


as held in 


induction dielectric furnace 


of electric heating were covered 


ELECTRIC WELDING COMMITTEE 


During the week of April 8-12, 1957, the 
Electric Welding Committee joined with the 
American Welding Society for the Techni 
cal Session Program of the Adams National 
Meeting 


technical sessions: one on are welding and 


The Committee sponsored three 


two on resistance welding, comprising a 
total of nine papers. The total registration 
for the technical sessions was 1,339. Average 
attendance at each of the three sessions 
sponsored by the Committec Wa ap 
proximately 75 The AIEEE Philadetphia 
Section, under the chairmanship of S. M 
Kapell, joined with the local AWS Chapter 
to arrange all local activities 


Weld 


completed Report 


Ihe Subcommittee on Resistance 
ing Instrumentation 
No. | covering the nature and magnitudes 


of the variables to be measured. This report 


is submitted to the Special Instruments 


ind = =Auxiliary Committee in 


Apparatus 


January 1957 for instrumentation recom 
mendations lo date, no reply h been 


received trom this Committee 
Ihe Fundamental Arc Researcl Sub 
committee has been inactive ind a revi 


ion of me mbership is being considered 


Electric Welding 


evelopment of appl 


Future projects of the 


Committee involve d 
cation data for series and shunt capacitors 
for resistance elding 
imination of the 
ent light flicker curve 
ith durations of le 


line frequency 
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FEEDBACK CONTROL SYSTEMS COMMITTEE 


The Feedback Control Systems Commit 
tee sponsored technical sessions at both the 
Fall General Meeting and the Winter Gen 
eral Meeting. The Fall General Meeting 
attendance was disappointingly low. How 
ever, the Winter General Meeting was well 
attended by an interested and enthusiastic 
audience. In addition to this activity, the 


Components Specifications Subcommittee 
under the chairmanship of Harold Chest 
nut, has been active in the establishment 
of standards tor feedback control systems 
components 

The Committee has been considering with 
favor participation in an international fed 
eration of automatic control interests The 
purpose of this federation would be to pro 
vide an ittempt at covering the sponsor 
ship of international conventions, exchange 
ol intormation ind standardization im the 
field of control engineering and automatics 
Participation by other engineeri societies 
has also been solicited and 


take eflect 


probably, will 


After a lapse of three years with no Tech 
nical Conterence the Committee decided to 
Conference on the 


sponsor a subject of 


Computers and Control Systems organ 
ived by a committee headed by Dr. Truxal 
Plans for this Conference are well advanced 
im foreign participation 1 being solicited 
Ihe dates for this conference are October 
1957 j sto be held at Atlanti 
cted attendance is some 
100 or more members and nonmembers. It 
is planned to hold Conferences of thi type 
more regularly than in the past, with a goal 
toward its being an annual event 
Fechnical sessions have been planned for 
the Summer General Meeting, including a 
session in which a number of prominent 
speakers will discuss the future trend in 


control systems 


GENERAL INDUSTRY APPLICATION 
COMMITTEE 
This Committe operates six Subcom 


mittee covering the application of elec 
tric equipment in various industric These 
have been in operation tor everal years 
ind a i hole are 0 established 
considering the 


Subcom 


The Committee i no 
possibilities of establishing new 
mittees to serve industries that now do not 


have inv satistactory meeting ground ich 


a that pro uled bb the Special lechnical 


Conferences of our Subcommittee Some of 


the industrie under consideration ure 
Electric lesting food Proce 
Flour Milling Furniture Manutac 


ement ad bacco Industric 


I quipment 


i 
during ca follo 


Paper and Pulp. Thi 


it mrnual Conference 
on March 8 and 9 

ance of 92. Ihere 
papers presented 


recet 


Conference 
from Un 
t (,corg! 





Fextile. This Subcommittee held one Con 
ference at Georgia Tech, on March 1 and 
2, 1956, with an attendance of 150. On No 
ember 1 and 2, 1956, it sponsored another 
Conference at North Carolina State College 
Raleigh, N. C., with an attendance of 200 
Its Spring Conference in 1957 was held at 
March 7 and 8&8. The 


conference type 


Georgia Tech, on 
program consisted of six 
papers and one panel type discussion. This 
Subcommittec is also Sponsoring one SCS 
ion at the 1957 Summer General Meeting 
in Montreal on June 25 

Materials Handling. This Subcommittee 
did not hold any Conference 
1956-57 AILEE 
ence is scheduled in the Spring of 1958 

Machine Tool, This Subcommittee held 


during the 
fiscal year. Its next Confer 


its annual Conference at Cincinnati, Ohio, 
on October 22-24, 1956 


ference type papers presented of which the 


There were 12 con 
majority dealt with application of numeri 
One-half 


allowed for visitations to the lead 


cal controls to machine tools 
da as 
manufacturing plants in the Cincinnati 
area. The total registration was 692. The 
1957 Conterence is scheduled to be held in 
Milwaukee, Wis the 1958 in Hartford, 
Conn,, and the 1959 will be in Cleveland, 
Ohio 
Pacific Coast. This Subcommittee spon 
ored one session at the 1956 Summer and 
Pacific General Meeting in San Francisco 
during June, It is now preparing for one 
session at the Pacific General Meeting in 
Pasco, Wash,, on August 28-30, 1957 
Rubber and Plastics. ‘The annual Con 
lerence of this Subcommittee was held in 
Akron April 8-9, 1956, with an 
attendance of 330. There 


ference type papers presented as well as a 


Ohio, on 


were eight con 


report of its special committee on electric 
equipment in contaminated 


It has 
investigate the standardization of electrical 


atmospheres 


appointed a special committee to 


for this industry. Its 1957 Con 
April 8-9, 1957, 


practices 
ference was scheduled for 
at Akron, Ohio 


INDUSTRIAL CONTROL COMMITTEE 


Meetings of the Industrial Control Com 
mittee were held concurrently with the 
Fall General Meeting in Chicago and the 
Winter General Meeting in New York. A 
technical session was sponsored at the Fall 
General Meeting and two technical sessions 
at the Winter General Meeting. An addi 
tional session at the Winter General Meet 
ing was cosponsored with the Computing 
Devices Committec Ihe Committee will 
ponsor one five-paper technical session at 
the Summer General Meeting in Montreal 
Nearly all of these papers are by Canadian 
authors 

Test Codes Subcommittee The ‘Test 
Code prepared by this Subcommittee has 
Committee has 


Standards 


been approved by the 
been submitted to the AIEE 
Committee, and is at present under review 

Electronic Control Subcommittee, Work 
on revisions of a proposed standard for 
electronic d-c motor controllers, on which 
a report was presented as a conference pa 
per at the Winter 
1956 is continuing and it is expected that 
a standard will shortly be ready for sub 
mission to the AIRE Standards Committee 


for their consideration 


General Meeting in 


Feedback Systems Sub- 
committee, This Subcommittee maintains a 
liaison with the Feedback Control Systems 
Committee. Co-operation with the American 
Standards Association on Y1I0O and C85 is 
continuing 

Motor Subcommittee. This 
Subcommittee was formed during the year 


Regulators and 


Protection 
to work with the corresponding Subcom 
Relay 
Power Division in a general effort to out 


mittee of the Committee in the 


line application and = standard require 
ments for overload protective devices. The 
chairman of this Subcommittee is A. H 
Myles, At present, the regular organization 
of the Subcommittee is not complete 
Static Switching Subcommittee. This is 
4 proposed Subcommittee, approval for 
from the In 


rhere is some 


which has been requested 
dustry Division Committee 
controversy regarding the proposed scope 
of this Subcommittee but it is expected 
that this will be resolved 
Meeting 
subject is new and very active at the pres 


prior to the 


Summer General Because this 
ent time, it is considered essential that 
this Subcommittee be organized at the 


earliest possible time 


INDUSTRIAL POWER RECTIFIERS COMMITTEE 


active 
The well 
ittended meeting of the Main Committee, 
January 23, 1957, in New York, 


indicated the interest of the membership in 


This Committee has been very 
over the past administrative yeai 


held on 


the activities of the Committee 
\ technical session, cosponsored by the 
Land 
ut the 
York 
\ two-day Conference on 


Transportation Committee, was held 
Winter General Meeting in New 
‘Rectifiers in 
Industry” will be held in Chicago June 4-5 
1957, jointly sponsored with the Semicon 
Metallic Rectifier 
the Chicago Section 


ducto; Committee and 
A technical session, featuring papers pre 
sented by Canadian members, is scheduled 
for the Summer General Meeting in Mont 
real 
Ihe West 


ponsored a fine technical session, and held 


Coast Subcommittee, which 
1 Committee meeting, at the 1956 Summer 
and Pacific General Meeting in San Fran 
cisco, will sponsor a technical session at the 
1957 Pacific General Meeting to be held at 
Pasco, Wash 

Members of the Industrial Power Recti 
fiers Committee have worked many hours 


on Standards, with the following results: 


|. The draft of the International Electro 
technical Commission Standards for Mer 
cury-Arc Power Rectifiers, prepared by IEC 
Committee 22-1, has been accepted by all 
60 nations voting. The draft has been sent 
to the Secretariat for publication, These 
standards were used as a basis for revision 
of ASA C34.1 

2. The Working Group for the Revision of 
the ASA C34.1 for “Pool Cathode Mercury 
Arc Power Converters” reported the accept 
ince, by this Committee, of the revised 
standards, which have been submitted to 
ASA for approval 

}. The tentative NEMA Standards tor rec 
tifiers used as a power supply for main 
drive rolling mill motors has been reviewed 


by the Mercury-Are Converters Subcommit- 
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tee. A working group will be appointed to 
tentative 
standards, with the object of making recom- 


observe the reception of these 
mendations to the Subcommittee as to the 
action AIEE should take 

1. The Mechanical Rectifier Subcommittee 
has prepared a preliminary draft of defini 
tions for mechanical rectifiers 

>. Members of this Committee are among 
those working on the Draft of IEC Recom 
mendations for Semiconductor Rectifiers 
which will be discussed and acted upon at 


the meeting of Technical Committee No 


22's Subcommittee 22-2 in Moscow, Russia, 
USS.R., July 2 to July 12, 1957. It is of 
particular importance in the field of power 
rectifiers to co-ordinate symbols, definitions, 
terminology, and nomenclature with ac 
cepted standards 

The Working Group on Protection of 
Electronic Power Converters has submitted 
“Fault 
Characteristics of Power Rectifiers” to the 


for approval a tentative chapter 
Working Group of the Low-Voltage Air 
Circuit Breaker Subcommittee engaged in 
preparing a guide for the calculation of 


faults on «-c circuits. 


INDUSTRIAL POWER SYSTEMS COMMITTEE 


rhe Committee, during the administra 
tive year 1956-57, held six independent ses 
sions at the Summer and Pacific, Fall, and 
Winter General Meetings. There was a gen 
eral increase in attendance at these ses 
sions indicating a greater interest in power 
distribution by representatives from indus 
try 

During this past year, two publications of 
this Committee were made available for 
sale. The Red Book published as a Com 
mittee Report and completed by the Elec 
tric Power Distribution for Industrial Plants 
Subcommittee became available in the Fall 
of 1956, and by the end of February 1957, 
some 4,000 copies had been sold, Consider 
able publicity by the Committee and Head 
quarters has assisted in announcing this 
Report. The companion publication, the 
Green Book entitled “Grounding of Indus 
trial Power Systems” is also a Committee 
report and was developed by the Industrial 
Grounding Subcommittee. To date, 2,000 
copies of this book have been sold 

Ihe Electrical Systems for 
Buildings Subcommittee is 


Commercial 
beginning to 
wind up its efforts in preparing the Gray 
Book. This book will become one of the 
most valuable guides to engineers in plan 
ning electric equipment in all types of com 
mercial buildings 

During the Winter General Meeting, the 
Industrial Power Systems Committee had 
one of its largest committee meetings. It 
was reported by those attending that man 
agements in industry now are more inter 
ested in their electric systems which are a 
very predominant part of their operations 

The Pacific Coast Subcommittee is plan 
ning a session at the 1957 Pacific General 
Meeting 
ing its relationship with the Main Commit 
tee by having representatives at the General 


This Subcommittee is maintain 


Meetings 

The Codes and Standards Subcommittee 
has taken on a new responsibility of de 
veloping standard nomenclature and desig- 
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nations for the types of electric distribution 
systems commonly found in industry. This 
is anticipated to be a standard for all those 
associated with the industrial distribution 
of electric energy 

The Characteristics of Loads Subcommit 
tee has been reinstated as a part of the 


activities of the Industrial Power Systems 


Committee. They are now organizing for 
evaluating and publishing information on 
the characteristics and requirements of 
loads and groups of loads that occur in 


plants and buildings. 


MINING AND METAL INDUSTRY COMMITTEE 


The Metal Industries Subcommittee has 
been active in the field of electric power 
distribution in steel plants and in electric 
systems for automatically controlling thick 
ness of steel strip on tandem cold reduc 
technical 
Pacifu 


tion mills, Three sessions were 


held at the Summer and General 
Meeting in San Francisco 

Papers were developed and presented 
dealing 


ally and the 


with distribution practices genet 
problem of fluctuating loads 
from the viewpoint of both the steel plant 
as a user and the clectric utility as a sup 
plier of electric power. The problems of 
interconnection where the steel plant gen 
erates power and where fluctuating loads 
are supplied was also considered 

The trend toward automation and the 
increasing use ot automat control systems 
in the steel industry were analyzed. Signifi 
cant contributions to the art were made by 
technical papers reporting on extensive 
analyses of the problems of automatic gauge 
control on tandem cold reduction mills 
The analyses presented went beyond any 
thing existing in the literature covering 
both the steady-state and the transient con 
ditions existing when the thickness of steel 
strip is being regulated automatically in the 
five stands of a tandem cold reduction mill 

Attention was given to the application of 
electric equipment in are furnace systems 
in steel mills. At the Winter General Meet 
ing in January 1957, three 


papers were 


riven covering analytical background, ap 


plication rules, and sug rested practices 
Ihe continuing high level of activity in 
the coal mining industry is reflected in the 
interest and 
Mining 
Iwo sessions were 


Fall General 


silicone insulation for 


increased participation in 


Eastern Subcommittee activities 
sponsored at the 1956 
Meeting in Chicago one on 
mining motor ind 
another on motor maintenance, hoist hor 
els, and grounding 
Preparations are being made for two ses 


sions at the 1957 Fall General Meeting 


Papers on mine lighting, shuttle cars, efh 


ciency loss effects on heating in motors and 
voltage effects trolley 


cables variation 


poles, circuit breaker setting and similar 
subjects are being solicited 

Considerable interest is being shown in 
in underground coal 


mines. It is felt that the 


the use of a-c power 
mining industry 
will benefit from several sessions dedicated 
to this subject, and efforts are being made 


to culminate such plans in the near future 


PETROLEUM INDUSTRY COMMITTEE 
Good progress, as evidenced by technical 


papers sponsored by the Committee, in the 


Aucust 1957 


use of the new electronic and other tools 


for more accurate control of processes 


and/or automatic and remote control, was 
made by the producing, refining, and trans 
portation divisions of the petroleum indus 
try. Because of the great number of new 
installations of sequenced and remotely o1 
1utomatically controlled pipeline pumping 
stations, the 
felt it 


Transportation Subcommittee 
advisable to work up and recom 
mend a proposed supplement to American 
Standard C37.2 in an endeavor to obtain 
standard nomenclature for control and 
other devices used in pipeline pumping sta 
tions 

The Committee sponsored its third an 
nual Special Technical Conference at han 
sas City, Mo 
formulated tor the 1957 Conterence to be 


held in Philadelphia, Pa., the 1958 Confer 


and definite plans have been 


ence in Dallas, Texas, and the one for 1959 
in Long Beach, Calif. Two technical ses 
sions were held at the 1957 Winter General 
Meeting, and a joint Refining—Chemical ses 
s10n iS planned for the 1959 Winter General 
Meeting Ihe Committee 1 tudying the 


problem further, but poor attendance at 


all General 


technical sessions presented a 


Meetings thus far indicates that the vast 


majpority ol petroleum industry clectrical 


engineers much preter to concentrate on 


one three-day annual Special ‘Technical 


Conference on the petroleum industry only 


Instrumentation Division 


ELECTRONIC AND HIGH-FREQUENCY 
INSTRUMENTS COMMITTEE 


The conversion of the Instruments and 


Measurements Committee to Division 


status and the subsequent smooth transi 


tion of the work on Electronics and High 
Frequency Instruments to that of Commit 
Division was un 


tee status within this 


doubtedly due to the previou iutonomou 


operation of the subcommittees within the 


old Committee as reported last year, ‘The 
Flectronic and High Frequency Instru 
ments Committee opened it first meet 


ing, held in October 1956, with a review of 


its scope and a note that the instruments 
themselves were to be given emphasis along 
with the techniques of using them for 
making measurements 
The short ofhcial 


High-Frequency Instruments 


history of the ble« 
tronic and 
Committee necessitates commenting on 
work in progress rather than on results ob 
tained, One of the projects under discus 


sion by this Committee is a systematic 
classification of instruments and test equip 
ment as used in electronic research and 
development laboratories and the ultimate 
establishment of uniform specifications for 


Work 1S in 


standards for d-« 


them progress to establish 


amplifiers regulated 


power supplies, and counters. The Com 
mittee also is cosponsoring a technical ses 
Instrumentation at the NEC in 


October 1957 


sion on 


FLIGHT TEST INSTRUMENTATION COMMITTEE 


During its first year, this Committee has 
secured three 


abstracts for additional papers to be ready 


three technical papers and 
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for the Pacific General Meeting, Pasco. At 


that time the first technical session will be 








sponsored, Present papers report develop 








ments in automatic handling of flight test 











data, telemetering in flight test instrumen 


flight test 














tation, and miniaturization of 











instruments 














The following modified title and scope 














has been proposed for this Committec 

















Title; Aireratt and Flight Test Instrumen 











tation Commiuttes 











Scope: Treatment of all matters in which 








the dominant tactor ts the use of 











electrical methods in the 


measure 














ment of quantities pertaining to 








aircraft, missiles or other bodies in 
flight 


sary thereto 














including the device 


neces 






































Nott An important aspect of this field includes 


telemetering of fli 

















ght measurements. In matters 

















where the dominant factor is this aspect, these 











will be referred to the Committee on Lelemeter 

















The toregoing modifications have been 














approved up through the Instrumentation 











Division Subcommittee on Organization 












































INDICATING AND INTEGRATING 
INSTRUMENTS COMMITTEE 



































With the 


tion Division, and the assignment to a full 


formation of the Instrumenta 


























Committee cognizance of Indicating and 














Integrating Instruments the Committees 











formation was completed in the Fall of 
1956 lwo 








working subcommittee were 














formed to cover the 





respective uubpect oft 








indicating instruments mil sunt 





I iting 








instruments including wa 


t-hour meters. A 


























well-attended 





meeting of the Committee 
Winter General Meet 


outlines of future 














was held during the 








ing, where 














york assign 
| 


ments tor the subcommittee were «cise ed 











im great detail 
At the Winter 


technical sessions were held at 











General Meeting two 














which a 














variety ol papers were presented 




















At the Committee meeting, the dearth of 











papers on new developments in the field 























ot watt-hour meters was stressed and papers 











on this phase of measurement were solic 











ited. As a result, four papers for the Sum 
Montre il have 


been made available on variou 











mer General Meeting in 























phases of 











watt-hour 





mete 





design. A total of nine 

















papers ire 
Montreal 


An important 





anticipated for two sessions at 











item which has 





been 





























studied at length at the Sureau ot Stand 











ards is an analysis of the response of ther 








moclement converters 





which are used not 











only for the determination of a-« 














as uch but also in computer md a 











transducing elements in a miscellaneous 











variety of gear. A detailed analysis of the 





























response of these clements has been mace 

















incl =owill = be presented at the Montreal 

















meeting along with suggestion as to a 














preferred method for obtaining this param 





method can be 
both for 
purposes as well as in the 


eter so that the used as a 











tandard procedure inspection 








enginecring 











application of these items 








Plans have been made to present a re port 








at the Summer General Meeting covering 
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the findings of Dr. F. K 
Standards 


National 
making an 


Harris 
jureau of who is 
official trip around the world to investigate 
standardizing practices in other countries 
Chis report should be most interesting and 
may give us a new base for international 
comparison of our prime electrical units 

This new Committee thus appears to be 
functioning satisfactorily. Its organization 
for the next year is established and it is 
believed it will continue the growth 
evidenced in the past in the old Instrument 


Committee which grew into a full Division 


NUCLEONIC AND RADIATION INSTRUMENTS 
COMMITTEE 


This Committee was established in 1956 
in the Instrumentation Division, The nu 
cleus for its operation came from the Group 
Subcommittee on Nucleonic and Radiation 
Instruments under the Instruments and 
Science 
and Electronics Division and partially from 


Radiation 


Measurements Committee in the 
a Nucleonic and Instruments 
Subcommittee of the Nucleonics Committee 
in the Science and Electronics Division 
Much has been accomplished during the 
past year by concentrating in several areas 
ot endeavor 

Scope This Committee 
broadened field of 


tion and control bringing in over a score 


encompassed the 
reactor instrumenta 


of papers, many ot which were ot Trans 


action caliber and many of which were 
recommended for publication in condensed 
form in Llectrical Engineering 

Personnel, Partly etlort of 


the Committee and partly unsolicited, al- 


through the 


most 30 experts in the field have volun 


tecred their services to the Nucleonic and 
Radiation Instruments Committec 


}ponsorin Session Co-operating with 


the Nucleonics Committee or alone, sessions 
Nuclear Science and 


Engineering Congres ind also at ATE 


cre sponsored at the 


meetitnyv 


Standards A Subcommittee of experts 
has been arranged to work in this tleld and 
ith ASA if required 
Ihe modified scope formally proposed 
shortly alter formation of this Committee 
is being adhered to and favorable action by 
the Division to get it approved is recom 
mended T hie sCOpe is as follow ‘ 
Treatment of all matters in which the 
dominant tactor the use of electrical 
methods tor the instrumentation of nuclear 
reactors and for the measurement of nu 


cleai gamma, 


quantities and alpha, beta 


and X 


Heccssary 


radiations, including the devices 


thereto, especially when the ap 


plication has re whed the stage of ippre 


ciable commercial requirement and nm 
volves novel types of engineering develop 
ment 

Nort action in this field is 
expected with IRE and ISA and effective 
AIEEE 


broadened scope 


Co operative 


action requires adoption of this 
In addition to a chairman, vice-chairman, 
and secretary, the Committee is operating 
with a Detector Subcommittee, a Reactor 
Instrumentation Subcommittee, a Standards 
Subcommittee, and a Papers Subcommittee, 
as well as a West Coast Subcommittee 
There is also liaison personnel keeping 


in close contact with IRE and its profes 
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sional subcommittees, the 
American Nuclear Society, the Instrument 
Society of America, the AIEE Nucleonics 
Committee, and the Scintillation Counter 
Symposium 

At the 1957 Nucleai (March 
11-15), 20 sponsoring organizations con- 
ducted the 2nd Nuclear 
Scqence 


groups and 


Congress 


Engineering and 
instrumentation, 
there was a session on “Reactor Plant In- 
AIRE 
EF. FE. Lynch and T. 8. Gray with 5 
and one IRE paper 


Conference. On 


members 
ATEE 
Also, a session on Re 
actor Control and Simulators led by ASME 
Rufus Oldenberger and AIRE M. A. Schultz 
with 2 AIEE and 2 ASME papers. Also, a 
session on Reactor Instrumentation Devel- 
opment led by AIEE members G. A. Morton 
and H. A. Lamonds with 6 AIEE papers. 
Thus, a total of 13 AIRE papers on instru 


Instrumentation” led by 


mentation were presented. Many were defi- 


nitely of Transactions caliber These ses 
sions were made possible by the co-operative 
efforts of this Committee and that of the 
Nucleonics Committee headed by P. N, 
Ross 

The 1956 Scintillation Counter Sympo- 
sium was held February 28-29 at the Shore 
ham Hotel in Washington, D.C., 
by ATEE-IRE-AEC and NBS. Attendance 


as 400 and was very successful with an 


sponsored 


enthusiastic audience, Plans are progress 
ing for the 6th Seintillation Counter Sym 
posium in 1958, ALEE’s main sponsorship 
is through the Nucleonics Committee inas 
much as most papers cover the physics and 
research aspects, but our Committee offers 
any assistance desired and possible 

the Committee is prepared for any de 
sirable standards action, and to date has 


ASA. 
made in 


centered around preparation to assist 


Recommendations have been 
order that any action necessary be taken by 
the Instrumentation Division in co-opera 
tion with the Science and Electronics Divi 
sion to imsure close liaison with action re 
lating to standardization in the nuclear or 


atomic reactor instrumentation field and 
in order to guard against any action detri- 
mental to the proper treatment of matters 
within the scope of the Committee 

Also, because IRE has standards com 
mittees investigating fields of standardiza 
tion within the scope of this Committee by 
AIFF 


joint sub 


personnel who are members of both 
and IRE, the formation of a 
committee (ATBRE-IRE) is 


highly 


recom 
mended 
The January 1957 Electrical 


Engineering carried 6 photographs and a 


issue ol 


half page on nucleonic and radiation instru 
ments in the article on “1956 Engineering 
Developments Lee Holthausen carried a 
full column in the San Francisco Section’s 
San Francisco Engineer (Dec. '56) on ac 
tivity in the nuclear instrumentation field 
West Coast (AIEEF) 
papers for the 
March 


articles 


on the 

Conference Nuclear Con- 
gress in produced suitable mate 
rial tor Electrical Engineering 

Other societies are active in the nuclear 
instrumentation field especially ANS, IRE, 
and ISA 


the activities of these organizations through 


Close haison is being kept with 
liaison representatives of this Committee. 
Authors and manufacturers seem to want 
to send papers to one organization rather 
than to a number and a strong bid is being 
made by this Committee to be the leader in 
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the nucleonic and the reactor instrumenta- 
tion and control field 

The Nucleonic and Radiation Instru- 
ments Committee and its various Subcom- 
mittees expect to build up organization and 
painstakingly and completely cover the areas 
within the scope of the Committee such as: 

1. Papers. Do not neglect reactor in- 
strumentation or control or the components 
that make it up. Cover design, development, 
allied Watch for 
prize award papers. 

2. Initiate 
siums, etc., be initiated either individually 
AIEE technical com- 
mittees or other technical societies. IRE, 
ISA, ANS, AIF, are interested in closely al- 
lied areas, Co-operate on scheduled sessions. 

3. Standards, Initiate and progress new 
programs and co operate on existing pro- 
Manufacturers cover 
even the technical standards unless they are 
covered adequately from both their points 
of view, as well as the Institute's. 

4. Bibliographies. A valuable contribu- 
tion is possible and should be made in this 
area either individually or jointly with 
other groups. 


application and areas 


Sessions. Conferences, Sympo- 


or jointly with other 


grams. groups will 


RECORDING AND CONTROLLING 
INSTRUMENTS COMMITTEE 


Ihe Recording and Controlling Instru- 
ments Committee has had a very active year 
in completing its organization as a mem- 
ber of the Instrumentation Division. An 
Organization Subcommittee was formed for 
consideration of an increased scope for the 
activities of the Committee. This Subcom 
mittee has finished its assignment and a 
report to the Instrumentation Division will 
be forthcoming shortly, requesting a scope 
that will include recording and controlling 
instruments in their broadest forms and 
their use in systems 
broadei 


The need for a scope in the 


Recording and Controlling Instruments 
Committee has been brought about by the 
electrical engineer's interest in the new and 
fast-growing technologies that are appear 
ing in the areas of data handling and data 
processing, analog and digital computers, 
dynamic control analysis, and the ever-in 
creasing use of the systems approach to 
automatic control problems. The Commit 
tee recognizes the increased use of new 


recording means, such as magnetic film, 


punch cards, punch tape, and magnetic 


drums. The impact of digital computation 


and digital recording is being felt more 
and more by the electrical engineer. The 
advent of control systems with = great 
sophistication has brought about a realiza 
tion of the need for the systems approach 
and its many new techniques for analysis. 

The AIEE is just beginning to receive 
technical papers from its members on such 
subject matter as indicated in the foregoing 
paragraph 
the membership of the Committee to in 
clude engineers who are active in these new 
technical fields. It is hoped that the mem- 


bership can be increased to cover 


It will be necessary to expand 


these 
activities before the beginning of the new 
fiscal year 

technical 
session at the Winter General Meeting at 
which five papers were presented. These 
papers were all in the present conventional 


The Committee sponsored a 
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fields of recording and controlling instru 
ments. It is hoped that during the coming 
year papers can be obtained inn these new 
areas. 


SPECIAL INSTRUMENTS AND AUXILIARY 

APPARATUS COMMITTEE 
When the Instruments and Measure 
ments Committee Division on 
August 1, 1956, one of its group subcom- 
mittees became the Special Instruments and 
Auxiliary Apparatus Committee. At the 
same time, the six 
the group 
new Committee 


became a 


subcommittees under 


became subcommittees of the 


rhe Committee sponsored a session at 
the Winter General Meeting and will spon 
sor one second 


session and cosponsor a 


session at the Summer General Meeting 
Committee activities have been largely or 
ganizational in nature this year. In addi 
tion to two new subcommittees mentioned 
later, a third will be required to carry on 
a program in measurements on resistance 
welding equipment 

Ihe Dielectric Measurements Subcom 
mittee has just had the “Code for Diele« 
tric Measurements in the Field” published 
on a trial basis. The Subcommittee is now 
organizing a session on dielectric measure 
ments for a conference in the near future 
The High-Voltage Measurements Subcom 
mittee is the revised AIEI 
Standard No. 4. The same personnel com 
prise a Sectional Committee of ASA. This 
Subcommittee sponsored a session at the 
1957 Winter General Meeting and is also 
preparing a session for January 1958 


group that 


The Instrument Accessories Subcommit 
tee is investigating the uniformity of d« 
shunts with the idea of a possible code in 
Rotary 


Subcommittee has been preparing a code 


mind The Speed Measurements 


for such speed measurements. The most 
recent draft is being examined for revision 
by representatives of the Rotating Ma 
chinery Committec 

rhe Geophysical Instruments and Meas 
urements Subcommittee and the Spec 


troscopy Subcommittee have been in a 


process of organization There has been 
definite interest in these activities in some 
quarters, and the Subcommittee chairmen 
are endeavoring to prepare realistic Insti 
fute programs 

In addition to these six subcommittees 
the dnstitute year will see two additional 
subcommittees activated, One of these has 
to do with determination of ground resist 
ance and potential gradients, the other 
with standardizing procedures and certifi 
cation of electric devices. The first of these 
subcommittees is now preparing a bibliog 
raphy of material in its field and expects 
to sponsor a session at the Winter General 
from the Bureau of 


Meeting. Personnel 


Standards have indicated a lively interest 
in the activity on standardization and may 


be expected to assure a very active program 


Power Division 


INSULATED CONDUCTORS COMMITTEE 


Conductors Committee 


The Insulated 
continued its 


high rate of activity during 
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the past yea 


It is impossible to describe 
all of the activities of the Committee in this 
report; however, the following will be of 
interest 

Thermal 


conducted at Princeton 


Progress o1 Soil Resistivity 
Study. This study 
University, has 


progressed to the point 


where emphasis now is being placed on 
the experimental phases to develop suitable 
nuclear meters for rapid nondestructive de 
termination of density and moisture content 
in the field 
equipment and methodology for determin 


development of laboratory 


ing the influence of soil granulometry, 
structure, density and moisture content on 
thermal resistivity; and development of a 
general theory of moisture transfer in soil 
under thermal gradients and the design of 
laboratory methodology to test the theory 
and its practical implications 

Insulation Studies. Development of new 


and better insulations is always of great 
interest to the Committee. During the year 
a Symposium on Polyethylene was held 
jointly with the Dielectrics Committee. Fur 
Subcom 


ther activity of the Insulations 


mittee is directed toward development of 


insulations for extra-high-voltage cables 
and improvement of cable oils 
terial Cable Protection Studies. Work 


continues on the lightning protection of 


ierial cables and a joint session with the 


Protective Devices Committee has been 
scheduled tor the 1957 Summer General 
Meeting in Montreal 

Recomputation of ¢ able Carrying ¢ apace 
ity Tables. A project is under way to re 


compute cable carrying capacity of cables 


in ducts. Present tables were developed 


many years ago and need to be reviewed 
in the light of present knowledge 

During the year, close contact with Euro 
pean cable engineering activities was tain 
tained by the European Practice Subcom 
mittec A number of reprints and tranla 
tions of technical papers were secured and 
made available to the membership of the 
Committee 

Many other worthwhile activities too nu 
merous to mention are being carried on by 


the Insulated Conductors Committee 


POWER GENERATION COMMITTEE 


Four Committee meetings, usually asso 
ciated with several Subcommittee meetings 


Three of the 


during General 


were held during the year 
four meetings took place 
Meetings, at all of which technical session 
on a constructive range of subjects were 
sponsored 
Committee work has again been directed 


toward improved longer range planning 
for future technical activities. Changes have 
been recommended for the scope of the 
Committee and the scope of the Excitation 
Systems Subcommittee I he Committees 
recommended adoption of a revised scope 
for the Application of Probability Methods 
Subcommittee a 


joint activity with the 


System Engineering Committee and Trans 
mission and Distribution Committee 

The method of Committee operation ha 
been altered during the year [he new 
procedure involves a meeting of the Com 
mittee officers and Subcommittee chairmen 


followed by Subcommittec 


meetings and 
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then the full Committee session. Results 
thus far have been very encouraging 
Liaison representation has been reviewed 


and increased materially during the year. 


Prime Movers Subcommittee. This Sub 
committee has continued its work on new 


developments in prime movers 


Prime Mover Control and Protection Sub- 
committee. The activities of the Subcom 
mittee have included a review of power 
plant protection from the control and relay 
standpoint over the past year and will look 
into such protection as it is affected by 
different temperature and pressure ranges 
coming out of the installation ot 


critical boiler 


super 
turbine electric generators 

The Subcommittee has also worked joint 
ly with the System Engineering Committec 
on the 


application of incremental heat 


rates involved in loading electric systems 
on an economic basis. This is being ex 
panded toward a joint session or sessions 
sometime in the near future at one of the 
General Meetings 

The Subcommittee is also actively pur 
suing control and protection involved in 


the operation of hydroelectric units. Prog 
ress should result in reports or papers in 
the not too distant future 

A very active program of work is out 
lined 


looking to constructive future se 


SIOnTIS 


Station Design Subcommittee, During the 
year this Subcommittee sponsored sessions 


dealing with reevaluation of postwar 


power plants and indoor vs outdoor de 
Other 


auxiliary 


signs work led to papers covering 


systems for large high-pressure 


steam turbine-generator sets as well as 
design and operational features of cro 
compound turbine-generator units 

Subcommitice An 


Excitation Systems 


Industry Hearing” session on excitation 
system response was sponsored at the 1956 
Fall General Meeting 


made by the 


Progress is being 
working group on excitation 
system definitions and it is anticipated that 


the coming year will see thi project com 


pleted 
Hydroelectric Systems Subcommittee 
Steady progress has been made in session 


sponsored in this area of activity 


Application of Probability Methods Sub 
committee. [his Subcommittee completed 
ind issued a final report on 


Rates of High 
ind Boilers 


Forced Outage 
Pressure Steam Turbine 
Much work has been done on 
the subject of a simplified and more easily 
understood explanation of the results at 
tainable from the application of probabil 


ity methods to powet ystem problem 
which it is anticipated will lead to an inter 


esting session in the near future 


AIEE-ASMI 


fications for the Speed Governing of Prime 


Joint Recommended Speci- 
Movers Subcommittee. This Subcommittee 
completed its “Recommended Specification 
Turbines In 
Rated 


during the vear, This 


for Speed-Governing of Steam 
tended To Drive Electric Generator 
(00 Kw and Larger 

specification is under review and will be 


discussed at a forum-type session in the 











near future, together with governor specifi 


cations and internal combustion engine 


specification 


POWER SYSTEM COMMUNICATIONS 
COMMITTEE 


During the 1956-57 administrative year 


the Technical Operations Department ap 


proved the request of the former Carrie 


Current Committee to change its) hharme 


and Mt) pe [he new name is Power System 
Communication Conmmittes and the re 
vised recognizes the 


scope responsibilities 


Committee in all phases of power 


system communications 


fhe Committee sponsored technical ses 


sions and held Committee meetings at the 


1956 Summer and Pacific General Meeting 


and the 1957 Winter General Meeting. In 
addition a technical ession sponsored 
jointly with the Relay Committee was 
held at the Winter General Meeting. ‘The 


microwave phase of this Committee's activi 


tie continue to imcrease whereas powe! 


line carries although still an important 
decreasing in activil 


I his 


mittee has the continuing function of assist 


subject, is 


Executive Subcommittee. Subcom 


ing the chairman. Its activities during the 


past year were directed mainly toward the 
successful completion of the change in Com 
mittee 

Methods of Measurement 
Members of thi 


obtain 


name and scope 
Subcommittee. 
Subcommittee are con 
data 


tinuing to pertaining to the 


carrier characteristics of transmission lines 
cable and equipment They have been 
handicapped by the resignation of their 
chairman. A new chairman will be selected 
shortly with the expectation that the work 
ol this Subcommittee will be speeded up 


considerably 


Microwave Subcommittec Ihe Micro 
wave Subcommittee continues to encourage 
technical papers on microwave [hey have 


been outstandingly successful in this effort 


Plan for the 


technical data on the 


future include obtaining 
performance of micro 
wave installations 


I his 


activity to 


Carrier Bibliography Subcommittee 
Subcommittee is continuing its 


keep a complete up-to-date record of the 
literature oon 


Lions \ 


1956) and 


powell ystetm Communica 


bibliography was published in 


therefore the Subcommittee’s 


only activity 4 wcumulating material for 


the next revision, which will 


1960 


probably be 


made about 


Standards for Carrier Radiation Subcom 


mittee. This Subcommittee is inactive, with 


only a chairman designated It can be 


reactivated at an time there appears to le 


a need for further study of radiation from 


power line carrie 


Equipment Design Standards Subcom 


mittee This is a new Subcommittee ap 


proved by the Power Division. Its personnel 


has been selected and good progress is being 
formulating standards for 


made in power 


system communications equipme nt 


PROTECTIVE DEVICES COMMITTEE 
Continued work on the revision of stand 
ards and studies relating to neutral ground 
lightning 


ing devices and protection has 


activity of the Protective 


been the 











Devices Committee and its Fault Limiting 
Devices Subcommittee and Lightning Pro 
tective Devices Subcommittee during fiscal 
1956-57 


yponsored by the Protective 


Various papers on these subjects 
Devices Com 
mittee were 


Pacific, Fall, 


In particular, the 


presented at the Summer and 
and Winter General Meetings 
Winter General Meeting 
Symposium on Lightning Protection and 
Lightning Experiences on Transmission Sys 
general interest 


Subcommittee 


tems was of considerable 
Fault Limiting 


Continued progress has been made by the 


Devices 


working group revising AIRE Standard No 


20 


52. Considerable thought and study has 


peen given to 


short-time 


ee 


te Mm pe rature 


method for calculating 


limits for neutral grounding 
devices 


fully 


resistors is under 


(excluding resistors) which is now 


developed A similar procedure for 


study 
2. A revision of the definitions for system 
coefficient of 


grounding Ihe term 


grounding” is being considered for use in 


place of the present terms “ungrounded 
eflectively grounded, and solidly grounded.” 
These latter terms attempt to define the 
degree of system grounding in terms of 


tem reactance and resistance parameters 


The coefficient of grounding, on the other 


hand, would detine the degree of system 


grounding in terms of the ratio of phase-to 
ground voltage during a fault, to the nor 


mal line-to-line voltage at the same point 


on the system just prior to the fault 
\ study has been authorized and a work 


ing group is being established to review 


AIFI Report No, 954 
for Ground-Fault Neutralizers 


Application Guides 
Grounding 


of Generators and Grounding of Transmis 


sion Systems” for the purpose of deter 


mining what additions and revisions are 


needed to bring these Guides up to date 


It is contemplated that small working com 


mittees to carry on the actual work of re 


vision will be set up as soon as the magni 


tude of the job becomes known 


\ working group also is being established 


to investigate and make recommendations 


on problems associated with lowering 


ground impedance on delta-connected sys 


tems including the application of ground 


ing transformers and associated problems 


such as relaying and load unbalance. Con 


siderable interest is developing in the in 


dustry in the problems associated with the 


transformers t 


application of grounding 


convert an ungrounded system to a four 


wire distribution system 
Lightning Protective Devices Subcommit- 
tee, The working group preparing a “Re 


port on Lightning Arrester Applications for 


Stations and Substations” presented their 


AIFF at the 1957 
This report makes 


monumental work to the 
Winter General meeting 


available, for the first time in one publica 


tion, data typifying arrester application 


practices in the United States. As time goes 


on, some of the values used in this report 


may require modification, but the basic 


concepts should remain valid for the fore 


seeable future 


Ihe strength of insulation when sub 


jected to irregular or otherwise nonstand 


ard impulse voltage waves is of major con 


cern to the working group studving multi 


circuit substations. It is recognized that 


such a question is of wide interest and 
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others are invited to offer solutions on odd 
wave evaluations. 

The data on the performance of aerial 
cable presently being assembled by a work- 
ing group should be available in 1957. The 
working group results, taken in conjunction 
with papers sponsored by the Subcommit- 
tee, should do much to clarify the seeming- 
ly anomalous cable failures expe- 
rienced in various parts of the country. 
Insulation Subcommit- 
functions in a 


aerial 


Co-ordination of 
tee. This Subcommittee 
liaison capacity between the Protective De- 
vices Committee and AIEE Standards Co 
ordinating Committee No. 8. This Jatter 
Committee has held no meetings during the 
1956-57 members are 
contemplating a report covering a stand 
BIL for guidance on estab- 
lishing apparatus BIL and in economic 


studies of future extra-high-voltage systems. 


fiscal year, but its 


ard array of 


RELAYS COMMITTEE 


The Relays Committee makes use of 12 
These Subcommit- 
twice a year on the 


active Subcommittees 


tees meet, as required 
day before the Spring and Fall meetings of 


the Committee 


Bibliography of Relay Literature Sub- 
committee. This Subcommittee submitted 
Transactions Paper No. 57-72 at the Winter 
General Meeting, January 1957, which 


brings the bibliography up-to-date through 
the years 1953-54 
Relay Standards Subcommittee. This Sub 


committee has submitted a conference 
interim 


Standards,” 


report on Re 
Paper No. 
year, this Subcom 


paper type ol 
Relay 


During the past 


Visiots to 
57-71 
mittee has 
updating the American Standard for Relays 
Associated with Electric Apparatus 
C37.1-1950. It has revised or 


made substantial progress in 
Power 
created new 


definitions for 58 terms and has reached 
agreement that the present format of this 
Standard is 


panding technology. The Subcommittee has 


inadequate for present ex 
been instrumental in Sliggesting an agenda 
for the International Electrotechnical Com 
mission's relay standardization project 
Despite these accomplishments, there is 


a feeling among the Committee members 


that the rapid strides being made in the 
field in relay technology are creating new 
terminology and nomenclature at a faster 


rate than old problems are being settled. 


Plans to offer a revision to the Standard 
C37.1 during 1957 have been dropped and 
a dissemination of AIEE Conference 
No. 57-71 “Interim Report on Revisions to 
Relay Standards” 


properly publicizing this conference 


Paper 


is now contemplated, By 
paper 
it is hoped that the value of releasing a 
new Standard will be met sufficiently to 
permit a delay of approximately one more 
revision of the 


Standard 


year in present 
1950 
This delay will 
complete and useful Standard 

Other 


active, and as their 


issuing a 
edition of this relaying 


permit preparing a more 


Subcommittees continue to be 
work is accomplished, 
additional reports will be issued 


ROTATING MACHINERY COMMITTEE 


The Committee is approaching the end 


of its postwar revision of the Standards it 
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sponsors. During 1956-57, three 
of old Standards have been recommended 


revisions 


to the Standards Committee and the re 
visions of the remaining two probably will 
be ready next year. Work was completed 
on two new Standards this year and most 
of the Subcommittees are working on new 
projects described in detail in the 
graphs which follow. 

The two new Standards on insulation sys 


pata 


tem evaluation completed by the Commit 
tee last year and printed this year provide 
a means for insulation system classification 
by test instead of the traditional material 
descriptions. Several of the Subcommittees 
which are 


are promoting test programs 


expected to provide the data to support 


such new definitions. 


Synchronous Machinery Subcommittee. 
The “Guide for the Operation and Mainte 
nance of ‘Turbine—Generators” has been 
approved by letter ballot of the Rotating 
Machinery 


votes but 


Committee with no negative 
with some editorial comments 
We hope to have these resolved in time for 
action by the Standards Committee at its 
June meeting. 

The working group on revision of the 
“Test Code for Synchronous Machines” has 
completed the technical portion of its work 
and is now preparing an edited draft suit 
able for letter ballot. As part of this work, 
it has prepared new definitions of positive 
sequence resistance and zero sequence re 
sistance, and a revised definition for nega 
tive sequence reactance which have been 
ASA Sectional 
Committee C42 for inclusion in the Ameri 
Electrical 


approved and submitted to 


can Standard “Definitions for 


Terms.” 

Induction Machinery Subcommittee. ‘This 
Subcommittee is studying the preparation 
of an induction machinery 
Guide which will serve as an authoritative 


reference for 


Application 
Standards and _ specification 
writers, and user engineers 

With the recent activity on re-evaluation 
and redefinition of insulating materials and 
there 
questions raised concerning other factors of 
induction motor design which are related 
to temperature rating, particularly in high 


systems have been a number of 


er temperature motors. The Subcommittee 
is studying these and shortly will sponsor 
technical sessions and papers to promote 
fuller discussion and consideration of these 
matters 

The recent advent of electronic digital 
computers which can be applied practically 
to rotating machinery design is having a 
significant 
design techniques 


impact on induction machine 
Certain empirical pro 
cedures which were practiced expediently 
have given way to rational procedures for 
which computers can perform the intricate 
computations required. The Subcommittee 
sponsored at the Chicago 1956 Fall Meeting 
a series of sessions on the application of 
computers to induction machinery design 
The Subcommittee is promoting additional 
technical papers activity in this field with 
the expectation that this will lead to more 
accurate performance 
The rerating of 


calculations 


induction motors by 


NEMA has occasioned a restudy by the 


AIEE Relay Committee of motor 
Machinery 


protec 
tion practices. The Induction 
Subcommittee is co-operating in this activ 
ity from the standpoint of providing con 


Aucust 1957 


sultation on, and interpretation ot, motor 
design and performance characteristics 
D-C Machinery Subcommittee. A revision 
of the “Test Code for D-C Machines, AIEE 
Guide for the Deter 
mination of Short-Circuit 
of D-C Machinery” 
and have been approved by the Standards 


No. 501,” and a new 
Characteristics 
have been completed 


Committee. It is expected that they will be 
in print within the next few months 

At the request of the Power Generation 
Committee a new working group 1s being 
established to prepare an “Operation and 
Shaft-Driven Ex 


Maintenance Guide for 


citers 
Single-Phase and 
Machinery Subcommittee. Because of con 
flicts with District 
Technical 


Fractional-Horsepower 
meetings, the Special 
Conference on application of 
small motors tentatively scheduled for 1957 
It is hoped that the 
Dayton, Lima, or Fort Wayne Section can be 


had to be abandoned 


interested in cosponsoring such a Confer 
ence in 1958 

The revision of the Test Code for 
Motors, AIEFE No. 502” has 
been approved by the Rotating Machinery 


Single-Phase 


Committee and has been submitted to the 
Standards Committee 
Insulation Subcommittee. The “Test Pro 
Evaluation of Systems of In 
Materials for Random-Wound 
AIEE No. 510 and 


Procedure for 


cedure for 
sulating 
Electric 


“Proposed lest 


Machinery 
Evaluation 
of Systems of Insulating Materials for Ele« 
Employing Form-Wound 
AIEFE No. 511 


approved by the Standards Committee this 


tric Machinery 
Pre-Insulated Coils,” were 
year and are now in print. The proposed 
lest Procedure for Evaluation of Insula 
tion Systems for 


High-Voltage Rotating 


Machines” is temporarily at a_ standstill 
while test data is being accumulated 
Insula 


Rotating 


Guide for 
Large A 
AIEE No. 56 has 


proved by letter ballot but one of the com 


The revision of the 
tion Maintenance for 
Machinery,” been ap 
ments has not been satistactorily resolved 
We hope to have this resolved and the 
guide submitted to the Standards Com 
mittee in the near future 

Iwo new working groups have started 
work during the past year. One is prepar 
ing a revision of “Recommended Practice 
Resistance of Ro 
AIEE No. 43 and the 
“Guide for DC 


Testing of High-Voltage Ro 


for Testing Insulation 
tating Machinery,” 
other is preparing a 
Maintenance 


tating Machine Insulation.’ 

Working Groups. 

1. Per-Unit Definitions. At the last meet 
ing, the working group reported that there 
widely used 


are two bases for per-unit 


quantities: electric input or output, and 


mechanical output. As of now, it appears 
recog 
nized in order to come close to majority 


that both bases would have to be 


approval in the Committee 
Rotating Machine 
Noise. This working group has made sub 


2. Measurement of 


stantial progress toward the preparation of 
a test code for the measurement and evalu 
ation of the noise of rotating electric ma 
chinery. The present trend of thinking is 
to measure the power level of the radiated 
sound from the machine, in each of eight 
separate octave bands, plus an over-all read 
total sound 


ing (unweighted) of power 


level 
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SUBSTATIONS COMMITTEE 


The Substations Committee sponsored 
two technical sessions at the 1956 Summer 
and Pacific General Meeting in San Fran 
1957 


cisco and one technical session at the 


Winter General Meeting in New York 


Transmission Substation Subcommittee. 
This Subcommittee is continuing work on 
three projects that were previously undet 
taken. These are as follows 

Extra-High Voltage Substations An in 
terim report was presented by this Work 
ing Group at the 1956 Summer and Pacifi 
General Meeting. The work is continuing 
and a final report will be presented at some 
meeting in the near future 

Fire Protection and Minimizing Fire Ha 
ards This Working Group is Hearing com 
pletion of its assignment and a report will 
be available for presentation soon 

Voltage Gradients throug! the harth 
Under Fault Working 


Group has prepared a bibliography with 


Conditions This 


brief abstracts of the literature on the sub 
ject which includes several foreign articles 
rhe final report is now well under way and 
it is expected that it may be available for 
presentation at a technical session during 


the 1958 Winter General Meeting 


Distribution Substation Subcommittee. 
This Subcommittee is continuing work on 
three projects undertaken previously and, 
in addition, is starting on a new project 
These are as follows 

Standardization of Factory-Designed Sub 
stations, This Working Group is contMuing 
to keep the Committee advised of changes 
ind proposed changes with respect to fac 
Working 


Group also receives suggestions from the 


tory-designed substations The 


Committee members which are presented 
to the manufacturers 

Design and Utilization of Mobile Substa 
tions This Working Group 18 preparing i] 


report which summarizes the results of a 


questionnaire that was circulated among 


users of mobile substations. It is expected 

that the report will be ready for presenta 

tion at the 1958 Winter General Meeting 
Corrosion in Substation Ground I his 


Working Group has 
ibstracts of the available liter 


prepared a_ bibliog 
raphy with 
ature and are continuing study of the sub 
ject with the intention of preparing a report 
which will be presented at a future meeting 

Location and Desion of Substations. For 
mation of this Working Group was approved 
at the 1957 Winter General Meeting. This 
group will be responsible to study the prob 
lem pertaining to location, design, and op 
eration of all types of substations, making 
reports to the Committee, It is expected 
that a suitable report for a technical session 


will result from these studies 


Conversion Substation Subcommittee. 
This Subcommittee has completed a report 
on “Recommended Grounding Practices tor 
Single Polarity Direct-Current Structures.” 
Che report is scheduled for presentation as 
a Transactions paper at the Summer Gen 


eral Meeting in Montreal 

Automatic and Supervisory Control Sub 
committee. This 
pleted revision of 
matic Station Control 


Subcommittee has com 
ASA €37.2-—1945 Auto 
Supervisory and As 
sociated Telemetering Equipment The 
revision has now 


AIEF Standards Committee and the Amer 


been approved by the 





ican Standard Association, It i 
Standard will be 


Subcommittee 


¢ «pected 
that the nes available 
soon, Thi also co-operat 
ing ith the Supervisory Control Section of 
Report Revision Subcommittee of the Tele 
metering Committee in revising the super 


section of the AIEEE 1948 


l elemetering 


mol control 
Keport on Supervisory Con 
trol, and Associated Circuits 

West Coast Subcommittee, This Subcom 
mittee o meetin on the West Coast 
during the year and argely re ponsible 
lor obtaining pape 1 were presented 
General 


at the 1956 Summer and Pacifi« 


Meeting in San Francisco. This Subcommit 


tee | aiso obtaining paper for a joint 
technical session to be held during the 1957 
General Meeting 
Coast Practice if Oul Han 
Working 

! 


authorized to study the prae 


in ubstatior 
t Coast utilities relative to the 


installation, Operation, and main 


tems used for transil oil. It ji 


tenance ot 
expected that a report ill available for 


presentation in the near tuture 


SWITCHGEAR COMMITTEE 


Ihe S Committee has held two 


meetings in the past year; one on May 24th 


Chicago and the r on November Ist 
Washington, D. ¢ As usual, these meet 
ere held 


Meetin md ell attended. By hold 


eparate trom the General 


ing them on Pht briday provision 


is made tor meeting workin groups ina 
mittee on the two preceding da 


tile 


A number ol i 


widitional subcommittee ane 


orkin vi ip meeting i ot course 
been mece wy durit the year but this plan 
ha provided a el desirable three-day 
exclu e consi ition of itchgear prob 
lem 

ait ommittes ponsored 


ee techni is at the 1957 Winter 


General Meeting ane o technical session 
the 1956 ball General Meeting and 


Sum r and Pacific General Meet 


ill be een trom Subcommittee re 
ports, a number of Subcommittee proposals 
itchgear Com 


Standard 


have been approved by the Sy 
mittee and referred to the ALEI 
recommendation that 


American 


Committee 
Standard 
Power Ci 
Subcommittee ie 


cuit’ Breaker quite im 


portant They include important additional 


which 


the Switchgear Committee agree ire most 


rating and capability requirement 


desirable 

ASA Sectional Committee C37 has proc 
essed two tchgear items which have been 
published as American Standard They are 
American Standard, Sched 
Preferred Ratings tor 


Voltage Air Circuit 


C3716 L956 
ule of Alternating 
and Direct - Current Lov 
Breaker 

C371 956 Standard, Pre 


Irip Delay 


American 
ferred Pickup Calibrations and 
Settings tor 


Low-Voltage 


\lternating. and Direct-Current 
Air Circuit Breakers 

International Electrotechnical Commis 
sion (1K 
been ftollowed 


Committee The TOC-17 


activities of the past year have 
closely by the Switchgear 
Committee work 
on switchgear and control gear has been of 


major interest, Five United States delegates 


ittended the Munich 


June 26th to July 12th. At the request ol 
the AIFF Standards Committee, the Switch 
] 


rear Committee was canvassed on a pro 


Germany, meeting 


posal concerning standardization of system 
voltages for TC-30 of IEC. Without a dis 
senting vote, the Committee approved the 
proposed system voltages of 345 kv nominal 
and 362 kv maximum 

Administrative Subcommittee. The Ad 
ministrative Subcommittee has continued its 
efforts to co-ordinate the activities of othe 
ubcommittees 


fied b the 


This work has been simpli 
splendid co-operation among 
ibcommittees and the continual cross-flow 


of significant information Ot particular 


importance has been the careful co-ordina 


tion ot activitie concerning 


and 


capacitance 


capacitor § itching as ell as methods 


ol rating 

Switches, Fuses, and Insulators Subcom- 
mittee. A principal activity of the Subcom 
mittee during the past fiscal year has been 
the completion of the proposed revision of 
AIEK No. 22, “Air Switche 
ind Bus Support After 
proval by thi 


Insulator Units 
preliminary ap 
Subcommittee, the proposed 
evision ere extensively reviewed by the 
Switchgear Committee. Several changes were 
incorporated an important one concerning 
the power factor of the load current inter 
rupting rating of an interrupter s itch. The 
final version has been appro ed by the 
Switchgear Committee and is now ready for 
ubmittal to the Standards Committee with 
the recommendation that it be published as 
1» American Standard 
In similar 


AIEE No. 25 Fuses Above 600 Volts 


itchgear Com 


manner, a proposed revision 


has been approved by the S 
mittee and will shortly be submitted to the 
Standards Committee. This revision will in 
clue Sorc 
Coc 

The Working Group on Fuses 600 Volts 
ind Belo 


tandard coy 


important changes in the Test 


well along on a proposed new 
ering cartridge fuses of the 
current limiting and noncurrent-limiting 
t p« 

Other important Working Group activities 
Grounding Switches 
Fuses Above 600 


itches 


concern \utomatu 
Short-Circuit Rating of 
Volt ind Capacitor Air S\ 


Power Circuit Breaker Subcommittee. Ac 
Working Group on Methods 


ng Power Circuit Breakers continue 


ithe ol the 


extremely important This 19-man 


roup has been very active Four separate 
proposals have been given careful consid 
From the beginning, all of these 


With 


understanding of each and some 


eration 
have had important common ground 
a bette 
readjustment the areas of agreement 
mong the various proposed rating struc 
tures are growlhg This vives reason to hope 
that final agreement on the most suitable 
method is not tar off 

Iwo specific actions have been taken by 
this Subcommittee which are intended to 
speed up rating improvements and still per 
mit whatever time is required for comple 
tion of this Working Group assignment 

1. Referred three important rating struc 
ture improvements to the Switchgear Com 
mittee is proposed immediate American 
Standard changes 


2. Set up a new Working Group to give 
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full and immediate consideration on other 
American Stand- 
irds which are not covered by the Working 
Group on Method of Rating 

Three 
have been approved by the Switchgear Com- 
mittee and referred to the AIEE Standards 
American 


proposed changes in the 


rating-structure improvements 


Committee as recommended 


Standards material. They are 
C37 46.203 Three 


cycle breakers, 115 kv and above will be 


Breaker Condition 


required to handle two standard duty cycles 


(rather than one) 
C37 4-614 Ratine Times. 


New requirements are 


Interrupting 
proposed for inter 
me 


rupting currents less than 25°, of rating 


and for close-open operation 
CI7 4-611 


In sone 


Rated Interrupting Currents 
cases, rating is to include an in 
crease of 15°, for line-to-ground faults on 
grounded neutral systems 

standards for 


Proposed capacitance 


switching performance are being actively 


considered. In this work, careful considera 
tion is being given to the capacitor switch 
by the 


Automatic Circuit Recloser Sub 


proposal Automatic Line Sectional 
ivers and 
committees, and to a significant survey re 


cently completed by the AEIC 
on Electric Switching and Switchgear on 


Committee 


switching capacitors and charging currents 


docket 
t-second rating, and inter 


Other 


changes in the 


important items are 


rupting rating factors for reclosing service 
These are under consideration by the EEI 
AEIC-NEMA 


this Subcommittee 


Joint Committee as well as 


Breaker Sub- 
Subcommittec 


Low-Voltage Air Circuit 


committee I his presently 


has three orking groups 


Calculation of Fault Currents in D-C 
Circuits, This Working Group on the pre 
paration of a “Guide for Calculation of 
Fault Currents in D-C Circuits” has di 
vided its work into 12 chapters. Several of 
these chapters are nearing completion and 
it is intended that they all be combined 
in one document as a reterence book and 
guide for the calculation of fault currents 
in d-c circuits, Inasmuch as a great deal of 
the material being prepared by this Work 
ing Group is developmental in nature and 
has previously been unavailable to the in 
dustry, it is proposed to present each of 
these several chapters as papers im a sym 
posium at the 1957 Summer General Meet 
ing. This will make the material available 
to the industry and give an opportunity for 
helpful to the 


discussion which should be 
Working Group in completing its work 

Molded 
Case Air Circuit Breakers. After review of 
Standard 


treakers” is 


Preparation of a Standard for 


the Subcommittee 
for Molded-Case Air Circuit 
being rearranged. It should shortly be avail 


the proposed 


able for consideration by the Switchgear 


Committee 

Preparation of a Standard for Field Cir 
cuit Breakers for Machines 
Additions to the Standard for 
Low-Voltage Air Circuit Breakers are being 


Synchronous 
existing 
considered to cover capacitance switching 
requirements. A new Working Group will 
also be established to study the basic rating 
of low-voltage air circuit breakers to see 
what might be done to place them on a sym 
metrical basis of rating 
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Automatic Circuit Reclosers and 
matic Line Sectionalizers 
Proposed AIEE No. 50 Automatic Cir 


cuit Reclosers for \- Distribution Sys 


Auto- 
Subcommittee. 


tems,’ was approved by the AIEE Stand 
ards Committee and submitted to the ASA 
with a request that its material he MOTDO 
rated in an American Standard. The 

man of ASA Sectional Committee ¢ 

formed 
AIEE No. 50 and to co-ordinate it with 
NEMA Standard SG-13. The first meeting ol 


Washing 


Subcommittee to re 


this Subcommittee was held in 
ton on November 2, 1956 
AIEE Standard, “Capac 


Distribution Systems 


\ proposed ney 
itor Switches for A-¢ 
has been carefully revic ! ith other 
Switchgear Subcommittee use ot im 
portant common problem are the Powe: 
Circuit Breaker Subcommittee allotted con 
siderable time during its October 31 meet 
ing to discussion thereof Comments and 
suggestions trom all Subcommittee as well 
as from members of the Switchgear Com 


mittee are being worked into a final re 


vision of this proposed Standara 


Switchgear Assemblies Subcommittee 
After considerable study and discu 
by this Subcommittee and the § 
Committee a m definition, Metal 
Load - Interrupt Ss 
veloped It has been appro 
Switchgear Committee ind 
the Standards Committee so tl 
referred to ASA for inclusion in 
Standard (C37.20, “Switchgear Assemblies 
and Metal-Enclosed Bus ind C42 

\ C,uide tor | 
Sola 
Switchgear is 


a Committec 


Ame rican 


valuating the Eflect of 
Radiation on Outdoor Metal-Clad 
published in October 1955 
Report No. 955 for i 
iy trial-use period. The Subcommit 
tee has actively solicited comments wes 
tions, Or reason for changing this report 
based on ¢ trial -use 


With 


will soon le ubmiutted tor Switchgear Com 


perience during the 


period suitable revision thi rick 


mittee letter ballot as a proposed Standard 
Adequate determination ol hat consti 
tutes flame 


cult but 


retardant insulation difh 


nportant. Significant pre 


pears possible through the t 


of construction details ol 


ment 
SYSTEM ENGINEERING COMMITTEE 


Ihe System Engineering ¢ 


urally turned its attention to 


sociated itl engineering plannin for 


operation of, and, in general, the efficient 


utilization ot elec facilitic 


Extensive ! ry oup 
within the 


entation ntieresting eport 


namely, o1 ( rl the etlect of are fur 


nace on pow tems immother on the 


current status of load frequen control 


methods and a third forced outage 


rates on high pre ire hime and 


boilers 


In the realization that man engineers 
are reluctant to make full use of digital 
computers the System Engineerin Com 
mittee and Computing Devices Committee 
launched an educational type of program 
in this field, starting with the general 
concept of the digital computer and work 
ing up to methods of application. As 

continuation of this activity, plans are be 


Aucust 1957 


ng developed for the publication of lists 


j 


inal descriptions oft available computer 


ograms the objective being to avoid 
duplication of effort in this field 

Ihe study of automatic control of en 

ition is continuing, with particular em 

isis toward allocation of generation to 
ve maximum system economy This 
emphasis IS aimed at propel economic cis 
tribution from the point of view of gen 
cration, including the effect of transmission 
osses. A working group, joint with the 
Power Generation Committee is investigat 
ing the problems associated with the deter 
nination and application of incremental 
heat rates for load scheduling and lo: 
quency control 

The methods ol operations earct 
mathematical probabilities are rec 


careful attention in the determination 
utility system generation reserve 
the problems is the presentation 
information in a form that can re 
understood and evaluated 

The System Engineering Committee is 
the place where actual problems of opera 
tion of electric utility systems are studied 
These activities are given constant consid 
eration and this study has resulted in some 
m the magnitude of tie-line bias 
! nterconnected ystems 


mion ctween 


TRANSFORMERS COMMITTEE 
The Committee held two meetings dui 
ing the past year. It sponsored technical 
session at the Summer and Pacific, Fall, and 
Winter General Meetings 
Ihe work of the Committee is divided 
following 


ictivities of nese Sub 


imong seven Subcommittees: the 
is a report of the 
committees 

Diclectric 


le past year the followir 


Subcommittec 
VW ar } 


Tests During 
C,roups 
ictive 


Power Factor ‘ f The Work 


Group on Po 


ive been 


pleted a Propo 
Festing of Mineral Ojl 


nent PTransformet 


Working 
dielectric tests part 
ork has been divided 
short-range many i 
long-range project 
nent ol a 
modification 
oltage ina 

fdequatc 
Ihe Working Group or 
Present Tests has been 
subject ol transtormer 
recommendation | 

ar future 

Report Cove Need of Bot Db 
tion and Power BIl The question of the 


! { ! 


need tor both power and disti ! 


bution levels 
for certain equipment has been studied and 
may be published as a Committee Report 


The Subcommittee completed various 


dielectric test tables whicl ere needed in 
preparing the American Standare im the 


new tormat 
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Insulation Life Subcommittee. [his Su 
committee is showing considerable progress 
in the preparation of formal ‘Test Proced 


ires for thermal evaluation of insulation 
ystems for transformers. The Procedure for 
thermal Evaluation of Ventilated Dry- Type 
Power and Distribution Transformers has 
een published for trial use as AIEE No. 65 
November 1956) Procedures foi caled 
ras-hiled transtormers, tor liquid mmersed 
transformers, and for specialty transformers 
are in various stages of development 
Work is progressing satistactoril 
vising the short-circuit sections o 
Standards, on revising the Guide 
ing Oil-Immersed Distribution 
Transformers ASA designation 
57.92 ind on preparing am 
lor Loading Dry-Type ‘Transtorme 
Other items under consideration inclu 
Loading Guide tor Furnace Iran 
methods for making temperat 
type transformers, methods | 
ambient temperature " 
short-circuit requirements fo 


and induction voltage 


Insulating Fluids Subcommittee, The pro 
Maintenance ot Insulat 
the Alb 

! 


Committec md has been 


posed “Guide tor 
ing Oils” has been 
Standard 


lished for trial use Ihe result ol 


ipproved ! 


uestionnaire are nearly completed and 
lye imalvzed ind material prepa 
ugvested revision in the ¢ 
huture 

The proposed ruide for 


lranstormer-Type Askarel 


Audible Sound Subcommittee 
ing Group on Technical Invest 
continued it on method 
i 


lating noise clistance Tit 


1 report of methods tor vaki 
calculation 

peer mace 

microphone 

rdinatin 

former 


ill probabl 


cooled 


heen estal 


ordinat 


Performance Characteristics Subcommit 


Phi subcommittee ha rking 
ch ha heer i 
{f impedance bridge method 


urement i tra for 


nsiorime 


ime to be applhed to thi 


Method 


report wa 


ipedance Bridwe 


Subcommittee 
lransformes Committec 
recommended changes in 
de and also a hbibliograpl 
on Impedance Bridge Method 
Standards Subcommittee Subcom 
mittee has several Working G aa ned 
to individual tasks. They are 
Furnace 


Transformey Ih Working 


Group in co-operation with the Foundry 


Equipment Manufactures Association 





148 assisted in 
oposals for Furnace 


hic h 


‘ | ‘ 
ird voltage rat 


includes 
ind 
use of reactors and 
iderable progress 
tandardizing the 


rating of the lo 


pution Transforme 
ip is considering a pro 
power factor of the 
) in the requirement for 


output at above rated 


Phi Workin 


Group has 
circulates proposals lor re 
Kevulator Standards and Test 
ne ections on polarity 


tlar ad 


isplacemen 
lira forme Ih Working 
has prepared and circulated pro 


pertaiming tt rectifier transtormes 


on definition rating and ‘lest 
Phi Working 

prepared ind ot reviewing the 
the “Guides for Loading Drs 
ind Distribution ‘Transform 
This 


circulated proposed i 


t Transforme 
rTOUp i] ‘ 
the Standard and Vest Codes for 
Workin 

rime This 
the lest 


mber to 


from the Group 

Working 
Code and a 
med io » the ne prepare 


¢ Isilon 


West Subcommittee. This Subcom 


ttee has no specify 


Coast 
projects, but rather 
it md comments on work of the main 
Subcommittes 

Sub 


initiated at the sug 


mmittee and the various 


Several projects now active in other 


COMME have been 


estion of the West Coast Group, and other 


activities have received an because 


ol West Coast 


impetus 
interest 


This group assists in arranging technical 


papers at West Coast meetings and in spon 


ying transtormes cession it uch meet 


Subcommittee hold at least two 


meetings each yea The most active inter 


est in discussions centers on such items as 


switching 
volt 


bushing test impulse testing 


insulating levels in the higher 


aye transformer noise and vibration, and 


corona or tonization tests 


TRANSMISSION AND DISTRIBUTION 
COMMITTEE 

The Committee held meetings dur 

One of held at the 

1957 Winter General Meeting 

Phe other was held in the apart 

AIEI meet 


ing of the Committee in Cincinnati was 


two 
yea these w 
time of the 
Summer 
from any session, The summe 
cheduled together with 
to the Clifty Creet 


ing Station of the 


an inspection trip 
Generating and Switch 

Ohio Valley Electric 
Corporation, The purpose of this 
1.29 


supply power to the 


primary 
million ky 
Atomic 

Project 


station of capacity is to 


Energy Com 


mission & Portsmouth ovel the 
845,000 volt 
The Committee 


many technical papers at the Summer and 


transmission lines 


sponsored sessions and 


Pacity ll, and Winter General Meetings 


Capacitor Subcommittee. Ex perience data 
being accumulated on the volt-time char 
icteristics Of capacitors when subjected to 
e overvoltage either by accident or by 
where Y-delta switch 
used. At 


available to war 


mn, as for ex imple 
banks is 


data 


ing of ¢ ipacitor present, 
there insufficient 
formal 


rant a report 


\ bibliography on literature 
and 1956 ts 


ill ubmitted for 


capacitor 
for 1955 being compiled and 
rhe 
tched capacitors was discussed 
entitled “Report of 
Automatically Switched 


publication 
ubject of 
in a report a Survey 
on Control for 
Capacitor 

use of series 


Other active matters are the 


capacitors ith distribution transformers, 
concurrent operation of distribution feeder 
switched 


voltage regulators and 


banks 


irestei 


capacitor 


and the optimum use of lightning 


ith capacitor banks 


Distribution Subcommittee, Discussions 


ve continuing on the subject of higher 


voltage distribution. Although studies indi 


cate that economies are available in higher 


oltage distribution, there appears to be 


nsuflicient information, however, to com 


pare performance on continuity of service 


with distribution at the lower voltage 


Consideration is being given to the prob 


lem of developing uniform methods for 


reporting distribution troubles 


Dime being devoted to the study of 


the various means for improving the per 


formance of distribution circuits. Among 


these are the smallest size wire to be used 


In minimizing mterruptions due to wire 


failure the use of porcelain transformer 


tanks under severe corrosive conditions; and 


the use of fiberglas crossarms and the elimi 
nation of crossarm braces to minimise pole 
fires in contaminated atmosphe res 

arresters 


The performance of lightning 


installed on transformer tanks has under 

gone some study and is being explored fur 

ther 
Plastic 


poles were reported in use on a 


trial basis 
General Systems Subcommittee. Switching 
classified, and 


specifying 


surges are being studied 


defined with the objective of 


a typical switching surge for the evaluation 


of insulation characteristics, The emphasis 


on the subject of switching surges arises 


from the current trend of further reduction 
in insulation levels in the transmission volt 
age range coupled with improved charac 


teristics of arresters, This trend has pointed 


up the relative importance of switching 
lightning surges 


with 


surges as compared with 
and 60 


stand 


cycle operating voltages on 


insulation characteristics. A progress 
report on the studies being made was pre 
pared and published, discussing and defin 
those switching surges 


ing the nature of 


which may occur on de-energization of 
capacitive kva for lines, cables, and capac 


itor banks All 


during the year on the 


studies were completed 


manner in which 


arresters would limit and modify certain 


types of switching surges and on the nature 
of the arrester duty resulting from the dis 
charge of these switching surges 

The phenomena pertaining to radio in 
fluence on high-voltage transmission lines 
is receiving a thorough investigation, par 
ticularly at high altitude rhe 


various factors which might have an effect 


conditions 
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on the phenomena have been itemized and 
related bibliographies have been compiled. 
from the many technical 
papers sponsored by the Subcommittee, ex 


During the year 


planations were obtained for several of the 
phenomena involved in the radio influence 
problem. One of 
the complete accounting for the previously 
unexplained very large reduction in radio 
influence observed with multiple or bundle 


these, in particular, was 


conductors 

A third activity of the Subcommittee per 
problem of are deionization 
times on After 
of the current knowledge on the subject, the 
problem has been defined and two_ courses 
pro 


tains to the 


transmission lines a review 


of action for its solution have been 
posed, 

Subcommittee, 
lightning 


These 


Lightning and Insulator 
Results 


investigations ire 


from current large-scale 


being reviewed 
involve measurements on ac 


field 


laboratory investigations, and analytical pro 


investigations 


tual transmission lines in the also 


cedures, Special instruments have been de 
veloped for measuring the steepness of wave 
front of surges produced on transmission 
lines and towers. Investigations will furnish 


fundamental data on the nature of the 
voltages produced on transmission lines by 
lightning and will lead to improved per- 
formance on transmission lines in areas of 
intense lightning 

interest in the use 


line 


There is increasing 
of multiple conductors in transmission 


This 


line reactance and improved 


construction type ot construction 


yields lower 
radio noise characteristics with 


Spread 


corona and 


smaller individual conductor sizes 
ers, corona shields, and special high-strength 
insulators have been developed for use on 


such high-voltage multiple-conductor spans. 


Towers, Poles, and Conductors Subcom- 
mittee. There is an increasing need for re 
examining the criteria of broken wire condi- 
connection with steel trans- 


tions used in 


mission line design, A proposed question- 
naire on reduced broken wire assumptions 
is being completed and will be distributed 
to utilities for a reply. 

Interest in underground corrosion of com 
ponents of transmission and distribution fa 
cilities had developed to the point where 
a number of papers are available and ses- 
sions will be sponsored on the subject 

rhe life of wood poles, treatment of such 
poles, and the possible benefits to be ex- 
pected from retreatment of wood poles con- 
lively 
use of an all 
high-voltage 
discussion in the 


tinue to be discussion. 
Also the 
iluminum 
field 
Subcommittee 

The 


recommend 


subjects of 
question of the 
conductor in the 
stimulates a_ lively 
unanimously 
that AIEE approve 
nominal and 362 kv 
echnical Com- 
rhe approval of 


General. Committee 
igreed to 
voltages of 345 ky 
maximum, as proposed by 
mittee No. 30 of TEC 
these voltages was made with the under- 
that they are to bear the same 
interpretations as those used in the lower 
voltages such as 230 kv nominal and 242 
kv maximum in the tolerable zone. 

The done considerable 
work in ASA _ Sectional 
Committee C2 working on the 
current revision of the National Electrical 
Safety Code. As a consequence of recent 
agreements on clearance requirements for 


standing 


Committee has 
liaison with 
which is 
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ASA Sectional Com 


mittee C2 is now in a position to complet 


lines exceeding 100 ky 


ts assigned task 


Science and Electronics Division 


BASIC SCIENCES COMMITTEE 


The Basic Sciences Committee sponsored 
several (two to four) technical sessions at 
each of the three General Meetings held 
during 1956-57. Attendance at these sessions 
were disappointingly small; usually, be 
tween 15 and 35 persons were present. This 
has become a matter of concern to the 
Committee in its deliberations on how best 
to serve the profession and the Institute 
Probably, the small attendance is caused 
by the diverse nature of many of the pro 
grams, and also because of conflicts with 
other sessions of similar interest which are 
run by other Technical Committees. For 
Basic Sciences often is in conflict 


Ampli 


Devices, and 


example 
with such Committees as Magnetic 
fiers, Dielectrics, Computing 
other committees that have basic sciences 
closely integrated into their subject matter 
These scheduling difficulties may be related 
to the Subcommittee structure in the main 
Committes For this reason i motion was 
passed at the last meeting calling for a 


study of the Subcommittee structure 
With the exception of the Subcommittees 
on Magnetics and Electric Circuit Theory, 
subcommittee activities have been confined 
to reviewing papers and scheduling scssions 


it the several General Meetings 


Magnetics Subcommittee. This Subcom 


mittee sponsored its usual annual Confer 
ence, which was held in Boston on October 
16-18 1956 I he 


operation with the 


meeting was held in co 
American Physical So 
ciety and the 
Metallurgical ind 
An audience of approximately 1,100 heard 


American Institute of Mining, 
Petroleum Engineers 
the 77 technical papers that were on the 


program. Products were exhibited by 15 


Companies 


Electric Circuit Theory Subcommittee. 


This Subcommittee informally assisted in 
organizing the program of the 2nd Midwest 
Theory hich was 


Mich., on December 


Symposium on Circuit 
held in East Lansing 
4-4, 1956. This Conference wa 
by the IRE and Michigan State University 


For two years, the Basic Sciences Commit 


sponsored 


tee has been attempting to sponsor a series 


Llectrical En 
The Impact of 


ol papers to le published ir 


gineering on the topic of 
Modern Physics on Electrical Engineering 
\ll attempts to secure a prominent physicist 
as editor of such a series have failed. The 
search has been very extensive, and with its 
failure, it was decided at the last meeting ol 
the Committee that the original plan is not 
feasible. A more informal plan is now to be 
followed, whereby the chairman ot the Com 
mittee will do what he can to get appro 
priate papers on basic science topi to 
channel into Electrical Engineering 

Com 


During the year, the Basic Sciences 


mittee has continued to act as a sounding 


board for members of the Institute who 


hold controversial viewpoints on basi 


science concepts Iwo such controversies 


have been under way. 


Aucust 1957 


\s a result of action at the Committee 
ieeting held in October 1956, contact was 
made with the Education Committee to see 
in what way the Basic Sciences Committee 
could assist in educational matters. As a 
first step, three representatives of the Basic 
Sciences Committee attended the meeting 
of the Education Committee at the 1957 
Winter General Meeting 


COMPUTING DEVICES COMMITTEE 


During the past year the Computing De- 
ices Committee has continued to inform 
the members of the AIEE concerning engi 
neering matters in the computing field and 
to represent the Institute In co-operative 
liaison with other technical computer in 
terests At each of the Meetings 


sponsored 


General 
luring the year, the Committee 
several sessions, some in cosponsorship with 
other technical committees. Sessions and 
papers about computers and their applica 
tions were also presented at the District 
level 

Conterences, one 


Iwo Joint Computer 


on each Coast, were held under the joint 
Radio Engi 
neers, the Association for Computing Ma 
chinery, and the AIEI The Fastern Joint 
Computer Conference in New York, held 


ior three clays in 


iuspices of the Institute of 


December, ,presented 


New Developments in Computers and 
the Western Joint Computer Conference in 
Los Angeles ran for four days in February 
Reliability 


Papers of interest principally to computer 


and covered Fechniques for 


specialists were presented at these Confer 
ences. Plans are to continue th two Con 
ferences each year 

Ihe paper presented at the General 
Vicetings were of more wide pre ul interest 
to engineers, particularly to those having 
to do with applications in specitye fields of 
electrical engineering. Man papers were 
of the Conference type, and the Committees 
is striving to obtain more Il ransactions 
papers 

The ¢ omputing Devices Committee fun 
three 


tions through even subcommittee 


ith computing equipment 

the broader a pects olf the com 

puting freld, and one ith all West Coast 
mterests of the Committee 

Dhe equ pment subcommittee r Digi 

Analog Com 


to Digital 


tal Computers Subcommittes 


puters Subcommittee mad Analo 


Converters Subcommittee ich rep 


resented by 


secured 


hniumerou papel they 


and reviewed during the 


Computer Applications Subcommittee, 


[his Subcommittes ha been uccesstul 
in promoting \ ‘ ol papel and 
there ippears | ithy increasing 


throughout the AIK! " topic 


within the scope of this Subcommittee 


interest 


Computer Bibliography Subcommittee 


This Subcommittee find k bhevond 
that of imple Subcommitte The Sub 


commute is charged with the cde clop 


ment of a bibliogr iphy on computer but 
mushrooming growth of the field has re 
ulted in publication of material about com 
puters at such a rate that the mere catalog 
ing and classification of them i i major 
undertaking The Subcommittee presently 
is seeking a possible means of establishing 


in abstractin ervice financed b 1 grant 
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Digital Computer Comparisons Subcom- 
mittee. This Subcommittee has found it 
difficult to establish common denominators 
for computers because of their great variety 
ot properties 


mad ipplications I he rapid 


introduction into the field of new features 
ind computers with multiple and remote 
inputs adds to the ditheulty 

West Coast Subcommittee. Sessions have 
been sponsored by this Subcommittee at the 
1956 Summer and Pacific General Meeting 
and the group has promoted and assi ted 
local Sections in establishing computer pro 
grams. This Subcommittee also furnished 
representation for the AIEE on the Western 
Joint Computer Conterence 

In liaison activities, the Comput 
ices Committee is proposin to ¢ 
Computer Standards 
ork with the IRE and ASA in the tield 


standardization = of 


Subcommittees 
computer ninolo 
ind symbols I he Comimittes maintain 
liaison with the Computer Appheation Sub 


committee which operates under the § 
tem Engineering Committee and also ith 
\utoma 


Processing Liaison 


the Joint Division Committee on 
Data 


sentation on the 


tion and repre 
Standard ommittee 1 
maintained 

The Committee continues its ellorts in 
behalf of promoting an international com 
puter meeting during 1958. Such a meeting 
in Europe, perhaps in Paris, has been 
gested and the Committee through it 
resentative and with the co-operation 


other technical societic exploring t! 


possibility of obtain UNESCO support 
for such an CHILE pT ise 

The expansion of the computing ce 
field into many kinds of ipplication 
into more idespread relationship 
digital and cw data communication 
vith automation and control ten 
prompted ome thought concerning the po 
ibility of a somewhat broader scope than 
that handled by the present Committee 
The cdiversit ol the activitie tf the Com 


nittee and the magnitude of it 


eflorts hive 
led to suggestions that the Computir Le 
vice Committee night eventuall consti 


tute a Division. Some preliminar con 


eration is being given to thi 


DIELECTRICS COMMITTEE 


The Dielectric Committee 
in existence i a tull Cor 
Science ina Flectronu 
August 1, 1955. It now ha 
Subcommittee 


numel (,ascou Dicles 


Solid Dielectriu 


Material 


trics, Liquid Dielectri 


Thermal f 


Corona Effects on Dielectri sel 


tluation of Insulating 


Coast 
Phe principal acti 
ofold | 


herever the need ar par 


has been t 


thermal evaluation of material 


2) to ponsor paper na Ipo 


tute meetin latter are 


ot iW) paper resented during 


1957 Winter Meetin 
" 


interest in these paper i consid 


General alone 


i ittested by an attendance irving from 
200 to 400 at all of the seven session 


sored by the Committee 


Thermal Evaluation Subcommittee In 


Standard area, thi Subcommittee is 








particularly active and has contributed to a 
recent revision of AIEE No 


in the process of developing a number of 


1 and, also, is 


test procedures for the thermal evaluation 
these, 
namely, the Test Procedure for the Eval 
uation of the 


of insulating materials, One of 
Thermal Stability of Enam 
cled Wire” has already been issued as AIEF 
; Other test 


No. 57 procedures on large 


magnet wire, fibrous-covered magnet wire 
mica insulation, sleeving and tubing, rigid 
materials, flexible sheet materials, and var 
nishes are under way 

Radiation Effects on Dielectrics Subcom- 
mittee, This Subcommittee is active in the 
compilation of data on the changes induced 
by nuclear radiation in dielectric materials 
It is also considering the development of a 
standard test procedure for determining the 
susceptibility of dielectric materials to ra 
diation damage 
Dielectrics Subcommittee. This 
Subcommittee is in the 


Cascous 
process of prepar 
ing a bibliography on the subject of Gase 
which will be 
an ATEE Special Publication 


miittes also is 


ous Dielectric published as 
The Subcom 
viving active consideration 
to the development of a special test cell and 


procedure for evaluating gaseous diclectrics 


in veneral, and the newer electronegative 
gases, in particular 
Liquid Dielectrics Subcommittee, This 


Subcommittee is considering the problem 
of developing a test procedure for tempera 
ture classification of insulating liquids as 
well as the preparation of a special mono 
graph on liquid dielectrics 

Diclectrics Subcom 


Corona Effects on 


mittee Thi Subcommittee ts co-operating 


with other groups in developing test meth 
ods for measuring corona damage to dielec 
other 


trie i well a measuring corona 


parameters and quantities 


From the foregoing, it apparent that 


the Committee has had a very successful 
year and plans for the tuture call for vig 


orous prosecution of the many projects 


now under way and the initiating of new 


ones where the need arises 


ELECTRICAL TECHNIQUES IN MEDICINE 
AND BIOLOGY COMMITTEE 


activity in the field 
ind biology was ¢ xpanded dur 
ing 1956 by the 


The scope of AlEI 
ol medicine 
ictivation of the Air Pollu 
tion Subcommittee Phe rapid increase of 
air pollution problems is recognized as of 
significance within the 
ATER interests and of this 
Wt be 


sessions being planned by the Subcommittee 


important scope of 
Committee. Such 


proble ms Ww 


potlighted in technical 


for this year 


The Committee again sponsored, jointly 


with the Tnstitute of Radio Engineers and 
a Spe 
Conterence on “Electrical 
Medicine ind = Biology,” 
which was held in New York, in November 
1956. This was the Ninth 
ence It was a three-day 
lighted by 


the Instrument Socety of America, 
cial Technical 


Pechniques in 


Annual Conte 
program high 
a teld trip to the Brookhaven 
National Laboratory and an evening ses 
sion devoted to a lecture by Dr. L. S. Tay 
lo { S 


member of the International 


Commission for Radiation Protection 
The Committee also sponsored a tech 
nical session at the 1957 Winter General 


Meeting, consisting of a group of highly 


interesting papers on electromedical and 
electrobiological subjects. The increasing 
attendance at the sessions on Medicine and 
Biology at AIEE General Meetings in re 
cent years is indicative of the growing in 
terest of Institute members in this field. 

For this year, a Tenth Annual Conference 
on Electrical Techniques in Medicine and 
Biology is being arranged, and is tenta 
tively scheduled to be held in Boston in 
early November 1957 


ELECTRONICS COMMITTEE 


During 1956-57 the Electronics Commit- 
Affiliate to its 
membership. Affiliate status was thereby as 
signed to all persons newly recommended 


tee introduced the grade of 


for membership to one of the various active 
Subcommittees and to those present mem 
bers of the Committee expressing a desire 
for an interested but inactive role in Com 
mittee affairs 

Executive Planning Group. Initial meet 
ings of this group were held this year, con- 
current with the national Committee qua 
terly meetings. Recommendations made at 
the close of the previous year were applied 
by this group to Committee activities and 
prior to each 
meeting. The Committee went on record 
as encouraging the promotion of special 
classified technical conferences cosponsored 
Standards for 
devices and applications represent a typical 


were reviewed Committee 


with the military infrared 
present need for such activities 
Transformers for Electronic Applications 


Subcommittee. This new Subcommittee was 





activated under the chairmanship of H. W 
Lord. It will handle the treatment of de 
sign, construction, and operation ol trans 
formers, reactors, and similar equipment 
is applied to circuits and systems which in 
clude electronic devices as circuit elements 
or as loads, Duplication of the functions of 
related technical 
without AILEI 
liaison activity on the part of this group 

Prize Paper Subcommittee. The 


Subcommittee with this name 


within and 
will be avoided by adequate 


committees 


former 
(which in 
cluded the chairmen of all Electronics Sub 
committees) has been revamped under the 
chairmanship of H. F, Dart 
Subcommittee 


Each technical 
henceforth will review its 


own papers, passing only recommended 
prize papers along to the Prize Paper Sub 
committee for action, This Subcommittee 
will no longer process ‘Transactions papers 
determined 
Dart's 


Subcommittee will also act upon nomina 


final action on these will be 


by each technical Subcommittee. Mr 
tions for medalists as they are received 
from each technical group 

Representatives were appointed by the 
chairman of the Electronics Committee to 
establish liaison with the Division on Auto 
mation and Data Processing, the Education 
Committee, and the Professional Group of 
IRE on Electronics 

Attendance at the nine technical sessions 
conducted under the auspices of the Elec 
tronics Committee and its various Subcom 
mittees throughout the year averaged 73 
persons. A total of 36 papers were presented 


at these sessions 


technical 
conferences sponsored by the Committee 
were the following: 


Among the more noteworthy 
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The Third National Symposium on Re- 
liability and Quality Control was cospon- 
sored by the Electronics Committee through 
its Reliability and Quality Control Subcom- 
mittee, under the chairmanship of Victor 
Harris. It was very successful, and on the 
basis of attendance, a considerably in- 
creased participation on the part of the 
Committee is planned for the 1958 Sym- 
posium, 

A very stimulating session on the train- 
ing and upgrading of technicians for the 
engineering profession was presented at the 
1957 Winter General Meeting by the Edu 
cation in Electronics Subcommittee, under 
the chairmanship of C. F. Spitzer. 

Plans for the coming year include tech- 
nical sessions by eight of the subcommittees 
at the four national AIEE meetings and 
several cosponsored events of national sig- 
nificance. 


MAGNETIC AMPLIFIERS COMMITTEE 


Encouraged by the excellent attendance 
at the first Special Technical Conference 
and Exhibit on Magnetic Amplifiers held 
in April 1956, plans and arrangements are 
now being made to hold a second such Con- 
ference in Pittsburgh on September 4-6, 
1957, and a third one in Los Angeles on 
August 6-8, 1958. 

\ Planning Subcommittee has recently 
been added to this Committee's organiza- 
tion, Its function is to co-ordinate the work 
of the several Subcommittees and to make 
long-range plans for the Committee as a 
whole 

Magnetic amplifiers are being applied to 
diverse fields of electrical engineering. Rec 
ognizing this situation, the Committee re 
cently authorized the expansion of the Ap- 
plications Subcommittee membership in 
order to enable it to form several Working 
Groups and thereby to provide more ade 
quate coverage of the several fields of ap 
plication 

West Coast Subcommittee. This group 
provided active support to the 
Amplifiers 
Summer and 


Magnetic 
sessions at the 1956 
General Meeting in 
San Francisco. It was responsible for pre 


technical 
Pacific 


liminary reviews of technical papers orig 
inating in that District and Subcommittee 
members presided at the sessions they spon 
sored. 

Applications Subcommittee. As indicated 
in a foregoing paragraph, this Subcommit 
tee is forming five Working Groups, one 
for concentrating on applications in each 
of the areas of (1) Magnetic Regulation and 
Servo Applications, (2) Magnetic Frequency 
Conversion, (3) Operational and Instru 
ment Magnetic Amplifiers, (4) Static Mag 
netic Switching, and (5) 
netic Device Combinations. 


Dransistor—-Mag 
This Subcom 
mittee expects to continue sponsorship of a 
Amplifier Applications 
at the annual National Electronics Confer 
ence 
Definitions 


session on Magnetic 


Subcommittee. After much 
within the Subcommittee rela- 
tive to categories into which various terms 
should be placed, a revised list of terms 
and definitions has been prepared 


discussion 


rhis list 
will be submitted to all Committee mem 
bers in a form which will allow indication 
of approval of or disapproval of each term 
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Chose terms tor which there is indicated 
complete agreement will constitute the body 
of a Transactions paper to be presented at 
the 1958 Winter General Meeting 
Standards Subcommittee. A_ progress re 
port dealing with proposed rating methods, 
application data and test codes was pres 
ented as a paper at a technical session of 
the 1957 Winter General Meeting. Included 
in this report were proposed test codes for 
measurement of voltage and current ampli 
fication 
bility 
sideration to methods for specifying and/or 


response time, drift, and zero sta 
his Subcommittee has given con 


measuring control circuit impedance, fre 
quency response characteristics, and dynamic 
figure-of-merit 

Magnetic Amplifier Theory Subcommit- 
tee. The list of thesis projects in magnetic 
amplifiers was prepared by this group to 
interest in advanced technical 
work in this field. A list of 19 such thesis 
projects was published in the October 1956 


stimulate 


issue of Electrical Engineering. By the end 
of December 1956, inquiries were received 
from 17 students, including one from India 
A discussion type of meeting with invited 
guests was held during the 1957 Winter 
General Meeting 
erties of Thin Ferromagnetic 
Frequency Multipliers 
discussion followed the presentation of each 


rhe subjects were “Prop 
Films and 
A most stimulating 


subject by invited speakers 

Materials Subcommittee. A Working 
Group on Standardization of Toroidal Core 
Sizes of this Subcommittee completed thei 
present work and presented the results in 
the form of a 
1957 Winter 


posed Standards include two series of core 


Transactions paper at the 
General Meeting. [he pro 
sizes; one series of II sizes for low-gain ap 
plications and a second series of 11 sizes for 
high-gain applications. Also included are 
guides for determining future standard core 
dimensions. This Subcommittee’s Working 
Group on Core Matching and Grading has 
nearly completed an extensive study of 
various methods presently used to match 
and grade cores. A proposed Standard based 
upon this study should be completed this 
year. 

Planning Subcommittee. This new Sub 
committee, consisting of the officers and 
preceding chairman of the main Committee 
and the chairmen of the Subcommittees, 
held its first and organizational meeting in 
March 1957. Indications are that it will 
serve a very useful function and provide an 
improved continuity of the work of the 
main Committee and of its Subcommittees 
It was agreed that the normal procedure 
would be for the main Committee vice 
chairman to become chairman of the Plan 
ning Committee for his second year as vice 
chairman. This would enable him to formu 
late plans for Committee activities well in 
advance of his tenure as chairman of the 
main Committee 


NUCLEONICS COMMITTEE 


This Committee continued its strong sup 
port and participation in the EJC Nucleai 
Engineering and Science Congresses with 
the chairman serving as AIEE Representa 
tive on the Program Committee for the 1957 
Congress. The latter was held in Philadel- 
phia, March 11-15, 1957, and proved to be 


Aucust 1957 


highly successful as an effective forum for 
the presentation and interchange ol tech 
nical, economic, and management informa 
tion relating to all fields of nuclear science 
and engineering. Working with the Nucle 
onics and Radiation Instruments Commit 
tee, four sessions were organized for the 
Congress under AIEE sponsorship covering 
Reactor Plant Operation and Maint 
nance,” “Reactor Plant Instrumentation 
Reactor Control and Simulators,” and “Re 
actor Instrument Development These con 
tained papers from AIChE, ASME, and IRE 
is well as AIEE and, thereby 
cellent 


provided ex 


examples of cross-linking several 
technical disciplines in keeping with one 
of the primary objectives of the Congress 
The Nuclear 
established on a permanent basis with EJC 
AIFF as 


one of the founding societies. By providing 


Congress has now been 
as general co-ordinator and with 


the chairman of the Program Committee 
the American Nuclear Society (ANS) is to 
play a central role in determining the 
technical program content of future Con 
gresses. This will correct a major deficiency 
in the Congresses held to date in which 
ANS participation was essentially negligible 
Plans for the 1958 Congress, to be held in 
Chicago March 1958 are already being de 
veloped by the Program Steering Commit 
tee on which the chairman of the Nucle 
onics Committee is again the AIEE rep 
resentative. AIEF has also been assigned the 
role of co-ordinating society among ASME, 
IRE, ISA, and 


the area of instrumentation for the 1958 


AIFF for contributions in 


Congress 

In its technical program sessions during 
1956-57, the Committee has succeeded in 
covering essentially all of the areas follow 
ing within its scope. At the San Francisco 
Summer and Pacific General Meeting, two 
‘Nuclear Reactor 
Technology both of which were well at 


sessions were held on 
tended and served ell in educating the 
Institute in this important area. One s« 
sion on “Nuclear Machines” was held at the 
1957 Winter General Meeting in Ne York 
Effects of Radi 
ation on Electrical Materials” are 


ind two sessions on the 
planned 
for the forthcoming Summer General Meet 
ing in Montreal. The latter will be the first 
effort by the new Effects of Radiation on 
Materials Used in the Electrical Industry 
Subcommittee in technical 
session. In this instance, they have joined 


sponsoring a 


with the Dielectrics Committee in arrang 
ing the sessions in Montreal, in recognition 
of the close mutuality of interest with the 
latter Committee 

There is a growing need for more active 
participation by engineers in the formula 
tion of 


appropriate State regulations on 


standards, safety codes, licensing, et« in 


the atomic energy field. The comprehensive 
coverage given by AIEE to the general field 


of power-station design and operation, 
makes it especially appropriate that it play 
an important role in development of these 
regulatory actions on nuclear power plants 
Accordingly, this subject and the desirabil 
ity of establishing a new Subcommittee coy 
ering it will be one of the major topics 
it the next meeting of the Committee to be 
held in Montreal in conjunction with the 
Summer General Meeting. In this connec 
tion, too, a liaison representative has been 
designated to work with the Safety Com 
mittee in this field. 
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SEMICONDUCTORS—METALLIC RECTIFIERS 
COMMITTEE 


The rapid advancement in the develop 
nent of silicon rectifiers for the conversion 
ot a« power into direct current has stimu- 
lated the activities and expanded the siz 
of both Subcommittees 

Semiconductor Devices 
this Subcommittee reports that these de 


Subcommittee. 
vices permit building of rectifiers having 
t capacity of 500 amperes at 300 volts 
Larger sizes and multiphase operations are 
being designed. The activities of this Sub 
committee were primarily in the area of 
new definitions and testing methods 
Power Rectifiers Subcommittee. This Sub 
committee expanded its personnel and ac 
tivities to cover the new high-power sizes 
Large blocks of power are being furnished 
using both silicon and germanium cells 
One company alone installed 70,000 kw of 
capacity in 1955, New testing methods are 
needed for these large units. It is apparent 
that the trend is toward semiconductor 
netallic rectifiers for power conversion ap 
plications 
Committee work continued on many tech 
methods of measur 
surges, 
current 


nical problems such a 


ing surge currents, inverse voltage 


and methods of measuring the 
carrying capacity of the cell 

This Committee will continue to partici 
pate in the work of the IE¢ 
international standards on 


in formulating 
semiconductor 
rectifiers. Two members of this Committee 
will attend the International Meeting in 
Moscow during July 1957 


SOLID-STATE DEVICES COMMITTEE 


The major emphasis in the work of this 
Committee has continued to be standards 
ind sponsorship of Special Technical Con 
ferences. In the Standards field, “Test Coe 
AIFF No. 425, has been ap 


proved by the Standards Committee and will 


for Transistors,” 


be issued soon. The material included in the 
lest Code 


tion letter 


emiconductor detini 


sin ill 


transistor and methods of test tor large 


include 
yvinbol ignal junction 
signal applications of point contact transi 
tors. Additional sections this ‘Test Cocte 
are in the course of preparation. These in 
cluded being bal 


loted on prior to submission to the Stand 


rraphical symbols (nov 


ids Committee methods of test for large 
signal operation of junction transistors, and 
methods of test tor diode Date of sub 
nission of the latter two section to the 
Standards Committee ‘ mn at this 
time 

Iwo Special lechnical Conterence ire 


being Semiconductor ly 


supported I he 


vices Research Conterence is an annual 
event sponsored jointly with IRE. The Spe 
cial Technical Solid State 
Diclectric and Magnetic Devices will be held 
\pril 22-23, at Catholic Univ it Wash 


ngton, D4 This will be the first such Con 


Conterence on 


ference and is intended to provide a forum 
or new developments in the dielectric and 
nagnetic devices field, such as the Semicon 
cluctor Devices Research Conlerence has 
provided in the semiconductor field. This 
too, is jointly sponsored with IRI 

As in the past, activity of the Committee 


at the General Meetings has largely been 
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tutorial. To this end, several sessions were 


sponsored at the Fall General Meeting and 


the 1957 Winter General Meeting in the 


semiconductor de ices and diclectri« aevices 


areas to bring information to the member 


ip on the state of the art and potentials 
ol me ce ie 

Joint Subcommittee on Semiconductor 
Dev ice AIEE-IRE 24.4. This Subcommittee 
tovethes th the IRE Professional Group 
on bklectron Device responsible tor con 
duct of the Semiconductor Research Con 
ference In it Standard ork the Sub 
committes ubmitted the lest Code tor 
Transistors to botl AIFF and IRF for ip 
proval and has completed ork on Semi 
conductor Graphical Symbol hich is in 
proce ol approval in both societie 

Joint Subcommittee on Dielectric Devices 
LIEE-IRE 4am) Ii Subcommittec to 


gether with the Magnetic Devices Subcom 


mittee, is sponsoring the Special Technical 


Conterence on Magnetic and Dielectric De 


wes. The Subcommittes completing its 
ork on definitions and ha nstituted work 
on several other Standard 

Joint Subcommittee on Magnetic Devices 
\iIbb- IRI a6 Phi Subcommittee has 
onl ecently been reorganized and is ex 


pected to become ictive in the Standards 


ficld in the near tuture 


RESEARCH COMMITTEE 


The Research Committee has continued 
it tudy ol here research etlorts may be 
directed to advance the Institute or the 
electrical engineer profession One ol 
il mayor act tic na heci i co-operative 
etlort ith the Student Branches Commit 
ter md the Education Committee in up 
portin 1 surve ol electrical engineering 
tudent opinion ol job Opportunities 
hich is undertaken by the Eta Kappa 
Nu \ssociation in the Spring ol 1956 


Financial contributed to. the 


Ipport a 


titute and a representative 


moup of organization interested in the 


electrical engineering protession 

Phe three VIE committee ponsored i 
ession at the 1957 Winter General Meeting 
to present the results of the vey and to 
present ith other pape the iews of 
ome employers regarding engineering man 
power problem 

The Committee believe there is great 
necd for muct longer range research 
ellort md researcl plannin nm various 
electrical field It is fully recognized that 
1 lares mount of developmental research 
is under way, but most of this ipplies to 
the relativel near tuture. It is also recog 
nived that certain manutacturers and uni 
ersithe ive active in some basic research 
efforts, but it seems that these efforts are 


not tar-reachin cnough The Committee 


pon ored i ri ion at the 1957 Winter 
General Meeting to consider this subject 
with papers to point out some of the prob 
lem and hov they mieht be met The 
session included a paper describing re 
search tivities of the electri 


powell 


industry in Germany; this paper supple 


mented the ones of a year earlier that 


discussed the powel industry research in 


l nel md 


Japan, Italy, and Sweden 
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SAFETY COMMITTEE 


I he 


SCSSiOns 


Salety 


ings of the Ii 
interest 


hock 


ubj 


treated at such sessions 
dealing with the safety 
gency lighting also 
junction with the 


Association, it 


on emergzenc 
pamphlet for 
fhe third 


Presentation of 


Branches 
tion of distr 
Branches Con 


Fall Semestei 


Kflorts were 


Committee sponsored safety 


stitute 


ects” of 


grounding, 


were 


National 


at each of the three General 


i seTices of 
aspects of 
featured, Ii 
Fire 


Meet 
Although the general 
electric 
and resuscitation were prominently 
papers 


emer 


con 


Protection 


is planned that these papers 


y lighting 


m 
draft of 
Safety 


was approved with full e 


ibution 


imuttee in 


of 1957 


continued 


ol information on a 


hock 


\ssociation 1 


clectric 


Committec 

In order to 
trical safety 
Department 


mittee has 


an outline o 
responsibilitic 
resentative 


terial ill ass 


fatalities 


through 


national 


The t 


be published in 


“A Guide for 
Programs by Student 


basis 


co-operating ith the 


in this project 


Increase 
in the 


(TOD) 


undertaken 


{ the 


Pechnical 


sf ope 


the interest in 


Divisions, the 
the 


ol activities 


the 


xpecta 

the Student 

time for use in the 
toward collection 


about 
S. Coroners’ 
Salety 


( lec 


Operations 
Com 


preparation ol 


and 


of the Division Liaison Rep 


expec ted 


ist the Liaison Representatives 


in promoting the consideration of electrical 


thin 
\ further 
afets 


salety 


within 
tempt to ¢ tal 
tion with an ; 
tion of 1 » 


tlong thi 


the TOD 


effort at 


the Institute has 


»lish 
iuthor at 


per 


line have 


promotin 4 


a channel of 
the time of 
Preliminary 


been 


Divisions 


with 


electrical 
been an at 
cCommttoica 
prepara 


discussions 


the 


Publications Department and the matter is 


receiving turt 


her 


study 


STANDARDS COMMITTEE 


The 
during the | 
Subcommiuttec 


tive from eae 


purpose ‘ 


tion to stand 

details hich 

the Standard 
The first 


Procedure 


the Administ: 


ministrative 
to the 
sion and the 


ready by the 
The follow 


been ipprove 


62. Recommended 


electric Measurements 


64.—Cuide for 
65 Test Proc 
of Ventil 
tribution 
66— Proposed 
Short -Cire 
Current N 


Insulated 


Standards 


Procedure 


mast year 


which 


uwds worl 
should 


Comimittes 
the 
Subcommittee 


draft of 


ative 


Subcommittee 


Committee 
an 

included 
h Technical 
f maintaming 
and cle 


hot 


Subcommittee 


Division for 


continuing 


ing 


appointed 
\dministrative 


a re presenta 


the 


atten 


away 


le ubmitted to 


is a whole 


Was 


has 


Subcommittee tor 


report of 


the 


relerred to 
The 


returned it 


Ad 


revi 


final report is expected to be 


Summer 
ng 


d 


Maintenance of 


edure for 
ated) =Dry 


General 


ATEI 


Guide 


Type 


for Making 


Field 


in the 


l ransformers 


Guide for 
uit Characteristics of 


fachinery 


Coils 


Insulating 
Thermal 
Power and 


Meeting 


publications 


have 


Oil 


Fvaluation 


Dis 


Determination of 


Direct 


501 lest Code for Direct-Current Machines 

504 lest Code for Carbon Brushes 

10— Test Procedure for Evaluation of Systems 
of Insulating Materials for Random 
Wound Electric Machinery 

oil Test Procedure for Evaluation of Systems 
of Insulating Materials for Electric Ma 
chinery Employing Form-Wound Pre 
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The following were approved for publi- 
cation as Committee Reports 


952—Electric Power Distribution for Industrial 
Plants 
953—Grounding of Industrial Power Systems 
Ihe following were approved for revi 

sions of American Standards 

C34.1—Pool-Cathode Mercury-Are Power Con- 
verters 

C$5.1—Rotating Electric Machinery Forming a 
Part of the Power Equipment on Elec- 
trically Propelled Railway Cars, Railway 
Locomotives and Coaches ( Trolley 
and Prime Mover) 

C42—Definitions of Electrical Terms—Groups 
10 20, 25 $0 45, 40, 41 42 15, 
50, 55, 60, 65, 70, 80, and 85 

lable 11.021 of C57.11 and Paragraphs 10.142 
through 10.145 of C57.10-1948 

Table 11.030 of C57.11 

Y32.26—Graphical Symbols for Heat-Power 


Apparatus 


Underwriters’ Laboratories publications 


approved as Existing Standards 


(1) Electrically Heated Pads and Bedding 


2 ind 


(2) Grounding jonding Equipment 


Awards 


EDISON MEDAL 


The Edison 
to ¢ A 


Protessor 


Medal for 1956 was awarded 
Adams, of Philadelphia, Harvard 
Emeritus, “ for pioneering 
f alter 


ind in 


ichievements in the development « 


nating current electric machinery 


electric welding; for vision and initiative in 


the formation of an engineering standards 


organization; and for eminence as an edu 
cator and consulting engineer and pres 
ented to him on January 21, 1957, during 


the Winter General Meeting 
The 


for meritorious 


medal may be awarded annually 


ichievement in electrical 


science, electrical engineering, or the elec 


trical arts 


tee of 21 


Awards are made by a Commit 


members of the Institute 


CHARLES LeGEYT FORTESCUE FELLOWSHIP 


The 


nounced to the 


availability of this award was an 


department heads of elec 
trical engineering in all universities and col 
leves in the United States 


which offer ac 


credited programs. The Committee decided 


to award one fellowship for the academic 


year 1957-58, carrying a stipend of $2,000 


Applications received were 24 in number 
Most applicants appeared to be 
fied for work 


Phe recipient for the 1957-58 


well quali 
graduate level 
iward is 
Sigmund Scala, who is completing his bach 
the | 
the 


niversity 


elor of science degree at niversity of 
year of his 


in the 1957 


will start first 


Stanford lt 


Illinois, and 
doctorate at 


Fall 


semester 


JOHN FRITZ MEDAL 


The John Fritz Medal may be 
annually for 


awarded 
industrial 
Award 


scientific or 
Board of 


notable 


ichievements by a com- 


posed of representatives of the AIEE, Amer 
(ASCE), 
Mechanical Engineers 


Civil 
Society of 


Society of 
American 


ican Engineers 


ENGINEERING 


ELECTRICAL 


(ASME), and American Institute of Mining, 
Metallurgical, and 
(AIME). The 
Ben Moreell, chairman of the board of the 


Petroleum Engineers 


1957 medal was awarded to 
Jones & Laughlin Steel Corporation, with a 
citation, “Distinguished engineer and noted 
officer; builder of naval works in war, and 


in peace eminent industrialist and civic 


leader; devoted servant of church and 
country 
Admiral 


during the 


The medal was conferred upon 
Moreell on October 17, 1956 
Annual Meeting of the American Society of 


Civil Engineers. 


CHARLES FRANKLIN KETTERING AWARD 


The Charles 
was established in 
ATEE 
(SAE) 
Institute of 


Franklin Kettering Award 
August 1956, by the 
Automotive 
AIME, and 


Engineers 


Society ol Engineers 
ASME, ASCE 


Chemical 


\merican 
\l¢ hE) 
Its purpose is to recognize those who have 


have made creative 


the benefit of 


accomplishments fot 


mankind, including discov 
ery, mvention, improvements mM designs ol 
within the 


processes relationships of ma 


terials and energy. The first award was 
made to Mr. Kettering himself 

Ihe luncheon and ceremonies in con 
nection with the establishment and presen 
tation of the award were held on October 


#, 1956 AIEFE Fall 
Meeting at the Morrison Hotel 


during the General 


Chicago 


LAMME MEDAL 


The Lamme Medal for 1956 was awarded 
to H. H. Beverage, 
search, RCA Laboratories, Inc 
eles 


ing engineering achievements in the concep 


radio re 
New York, 


for his pioneering and outstand 
£ 


director of 


tion and application of principles basic to 
progress in national and world-wide radio 
communications Phe medal will be pres 
ented to him on June 24, 1957, during the 


Summer General Meeting 
The medal may be awarded annually by 
a Committee otf nine members to a member 


of the AIEE for 


ment in the development of 


meritorious achieve 
electric ap 


paratus or machinery 


ELMER A. SPERRY AWARD 


Established in 1955, the 25th anniversary 
Elmer A 


progress in 


of his death, the purpose of the 
Sperry Award is to encourage 
the engineering of transportation and is 


iwarded in recognition of “ a distin 


guished contribution which, through appli 
wtual service has ad 


vhether 


cation, proved in 


vanced the art of 


tr insportation 
by land, sea, or air.” The 
Award 
societies in hich 
AIEEE, ASME, SAI 
Award was 


preside nt of Doug 


recipient 1s 


chosen by a Board of representing 


the four engineering 
Sperry was most active 
and SNAME. The 1956 
ented to D. W. Douglas 
las Aircraft Company 


pres 


WASHINGTON AWARD 


Award is conferred on 


[he Washington 


one who, through accomplishment in engi 


Aucust 1957 


necring has made pre eminent contribution 
to the welfare of mankind 
West 


ern Society of Engineers on the recommen 


The award is administered by the 


Commission representing the 
AIME, ASME, and the West 


Engineers 


dation of a 
\LEE, ASCE 
ern Society ot 
Several meetings of the Commission were 
held and balloting entered into to select a 
candidate for the 1957 award. W. L. Cisler 
Detroit 


president of the Edison Company 


received the necessary two-thirds vote of 
Commission and was 
1957 
Cisler accepted the award at a 
held jointly by the par 
April 22, 1957, at the 


America in Chicago 


the members of the 


therefore selected to receive the 
Award. Mr 
dinner meeting 
ticipating societies 


Furniture Club of 


Representatives 


ENGINEERS’ COUNCIL FOR PROFESSIONAL 
DEVELOPMENT 

Engineers’ Council for Professional De 

velopment during 1956-57 has been under 

the leadership of M. D 

the completion of his term as President of 

AIEE. The 


in October 


Hooven following 


innual meeting held in Detroit 
1956 was significant for the 
matters hich came before the 


These 


the Planning 


iniety of 


Council ranged from proposals o 


Committee tor eliminating 
overlapping areas between ECPD and Ef 
for activities in the area of ethics, proposals 
study of education law 


for the ind prob 


lems relating to the model law, and for the 


consideration of applications from several 
societies for permission to join ECPD 
1957-58, the 


tee under the chairmanship of Dean W. I 


During Faducation Commit 


Everitt will give consideration to the evalu 


ation of 176 engineering curricula in 58 


mstitutions About 90° ol these ill ve 
ceive actual physical inspection by a team 
of approved inspectors drawn from the care 


fully 


team members. The results of this work are 


selected list of available inspection 
then acted upon by the Committee and the 
monually under 


First De 


Council and are 


published 


the tith Curricula Leading to 


rrees in Engineering in the United States 
iccreditation, close 


continued with 


In this work of co-oOper 


ition is regional ssocl 
HLLOnNs 


ECPD 


National 


During the year, application for 
mem ly. rship was received trom the 


Society for Professional Engineer The in 


tial action on this as tavorable and the 
final 
wed by the 
Other 


the area of Student Development th par 


ipproval on the petition is being re 


supportin r $OCICTICS 


activities have been continued in 


ticular concern to prote sional problems 


of tucdents, and 


vhich i 


improved 


from the point of vic 


the Training Committee concerned 
ith «le veloping program for 
oung engineers after college 
Representatives to the Conterence hn 


Western Furope and 


gineering Societies of 
United States of America (EUSEC 
the chairmanship of Dean Thorndike Sa 


ille havs 


under 


heen preparing for the third con 


held in 


1957. Uh i ngineering education 


ference to be Pari in September 


nited State beginning 


Re port of the Board of Directors 


with preparatory schoo, enviance require. 


ments to engineering college clective proc 


esses, and college level tram Other ma 


terial will be exchanged on tems tor 


providing practical working permnce dul 


education ious 


ing the 


proccss 
countries, and also on the opi ol pro 
fessional recognition 

One ol the 
being undertaken by ECPD is the 
called Survey ot the 
\fter 


at Council meetings 


most thportanl tivities 
project 
olession 


Engineer 4 


caretul consideration of this matter 


funds have been mace 
available by the member societies to under 


take the preliminary sociated ith 
this subject 

\ special committee 
broader problem ot the \ ‘ urve md 
method of financing this, and considerable 


interest is being evidenced 


ENGINEERS JOINT COUNCIL 


General Activities 


Phird EJC Gen 
eral Assembly was held on January 17-18, 
1957, in New York, N. Y vith about 400 
registering Ihe panel 
Problems of the 


Seivice The 


General Assembl The 


CSsion included 
Engineer in Government 
Economic Statu ol the 


Engineer The Impact of the Engineer 
Proceedings of 
the Assembly are now available trom EF [¢ 
20 W oth St New York, N. ¥ be has 
riven up Its Fourth General A 


vor olf a combined ECPD-1 \¢ 


n International Relations 


embly in 
mecting 
The Engineers’ General Assembly —October 
4-25, Hotel Statler, New York, N. ¥ 
Nuclear Cor ess be co-ordinated the 
1957) 
Pa., March 11-14 
ored by 24 leading engineering and scent 
VIE 


ith over 100 com 


Second Nuclear Congre held in 


Philadelphia hy pon 


fic societic mclucding Included is 


1) Atomic 
pany exhibits, (2) Nuclear Science and En 


Exposition 
rninecring Conterence Presentation of tech 
“wMictice ind 
National Con 


Conterence, and 1) Hort 


nical paper on nucleai 


enginecring ; linclustrial 


ference tjoarad 
Labs Equipment Conference 


The succe ot the Conere S$ uttested 


to by the registration of 1000 and 


more than 10,000 visitors to the Exposition 


[he [third Congress is now being planned 
for March 16-21, 1958, to be held in Cl 
cago, Ill 

ECPD-E IC Surv i the Profession \ 


joint task committee of Engineer Councl 


for Protessional De velopment md bYC h 


been ippomnted to design a pecihe pro 


ram to be used to solicit support tur 


conduct the most comprehen f 
the engineering 


taken The task 


profe son eve 
committee 
member ocietics 


AIEE’s propo 


appropriated tor thi tral S10 000 


funds appropriated b 


initiate the tucly tionate 


hare 


EJC Committees—Major Activities 
Vational Water Pol Panel At the 
gestion of N.W.PLP 1 Revie Roard 


established nimiarize am 


Principle ot i Sound , tie 
Pol published in 195] 1 jc 


hed the Re c | 


Board 


he Principles hi 





{ fmportant policy tatement on this 
cial national problem 
pecial ure 1 jc published mn Jan 
i! 1957 the most comprehensive report 


on engineering ilar avaiiable—Prole 


sional Income of knginee: 1956—including 
tructure lor close to LlIOOOO eF i 
Government, and educa- 


tion. The dat ine roket 


ers in indu 


employment activit 
ners Manutacturing 


Service 


*yactice of bkngineeriu fhe EKCPD-E|( 
Joint Committee presented a report to the 
be of irector on the recom 
mended poli of the engineering profes 
sion on the practice of engineering as i 
lated to individuals, partnerships, and cor 
poration of the controversial na 
ture of the 


ubyect matter thie report i 


referred to the constituent societies of EJ 
for revi ind comment. ATEI ex pectes 
Board meet 


to consider the report i it 


it on pune 4s 9 
tilting Practice A task committee is 


developing a report on 
! 


Principles of Con 
sulting Pract isa wuide tor chent ine 
engineci It 1 ( pected i} 
ill bye pre ented to the ft \¢ 
end of the \ i! 
11 Pollution Phi 


eloped to tudy the 


COTMINLELCE 
implications of air 
elflare and 


pollution is related to publ 


the re pon ibility of the engineering pro 
fession thereto. It completing the devel 
ypmnent of i poli fatement tor the 
prote on wl ‘ 
ented KJC Board thi 

! Legislat Panel I hi 


ad tor the tiling ' 


pected 


Panel ar 
friend 

yuunt hetore the t t Court 
the District of Columbia in support of a 
rule to enjoin the National Labor Relations 
{ 


joure fron recognizin i group ol pro 


iinees mad nonprotes ionals 


n unit n collective bargaining 


determination EJC maintains this ruling 


misinterprets the lay md i 
the policy a upported at the time that 
the Patt Hart Act was 


clude the pee il provision for prote 


contrary to 


modified to in 
ional 
roup 1 hve it mu i or ot the 
tand b heel ippealed 

olf Appeal I \¢ 
coun wain filed briefs as 


friend of cou continuum it 


support 
the separation of professional cngineers 
from technician 
n: Con 
informa 
ind prool portance 
imecerme economy 
uppl Tia 
nivineci cout 
mcers o t ellective means of 
miilita ri ee obligations 
rHoutin prot develop 
mon continues assist 
l implementation of 
eflective training and 
of matita we enginect 
bnegineering Manpower Commission 
publi hed in 1956 a report on bngmeecring 
Faculte contain upply 
demand and i ! t nuimecring 
lucational stall It also assisted the EY] 
cond 


Special Surves Committee in ucting 


Demand for Engineer 


ing Graduates. The report of this survey 
served to point to the important trends in 
the demand for engineering manpower 

In May 195% 


Engineering Educational Facilities,” with 


EMC released the report 


full data on estimated capacity, planned 
expansion, and enrollment of the nation’s 


engineering colleges 


UNITED ENGINEERING TRUSTEES 


+, cae! a Arms 


iver lor many years 


secretary-general man 
retired on December 
41, 1956. He was succeeded by 8. W. Marras 
ho had heen acting as his assistant since 
\ugust |, 1956 

New Headquarters Building. On June 22 
1956, the Special Task Committee of the 
AIChE 
their report and recommendation on the 
| building. New York 


clected, with a preference for the 


Founder Societies and submitted 


ocation of the new 
\ \ is 
continued use of the present site. If re 
uilding there proved impracticable another 
ite in midtown New York was to be sought 
he Committee further recommended that 

be expanded by the admission of 


and that UET be 
iccept the fund-raising offer 


authorized to 
money 
e group of industrialists and engineer 
i 


ng educators, employ architects, engineers 


ind attorneys, and proceed with the recon 
struction of the present building or the 
construction of a new building. The recom 
mendation further provided that plans be 
made with ample optimism with respect to 
the future growth of these societies and 
that facilities should be such as to attract 
ind hold the entire profession thus foster 
ing unity. All these recommendations were 
ipproved by the governing boards of the 
five societie 

Plans have been prepared for the en 
largement reconstruction and moderniza 
tion of the present building with an addi 
tion to provide an entrance on 40th Street 
Alternative plans have been prepared for 
a completely ney 


ite Dhese 


building on the present 
plans have been submitted to 
contractors for estimating and the estimates 
have been received, After careful considera 
tion of cost and all other factors the Trus 
ive decided that reuse of the present 
not practicable. A new site in mid 

n Manhattan is actively being sought 
Plans are 


om idustry 


under way for raising funds 


{ ociety member md other 


Ources 


Engineering Societies Library. The library, 
i department of UET, was used by 45,000 
crsons during the year ending September 
0, 1996, an increase of 7 over the previ 


ear. Most of the 


ra conducted by mail Over 75.000 


business of the li 


yhoto prints were supplied, an increase of 


more than 1 Some 10,700 telephone in 


quUAries ere imswered ind nearly 4,000 


by mail, Income trom paid services has dou 

ad in the last 6 year Phe number of 

TL map eu in the library is now 

198.000 Reviews ol 6% hooks were 

clected reviews being used by edi 

tor of eight publications Operating reve 
nue and expense approximated $150,000 


Engineering Foundation, During the year 
no September $0. 1956, the Engineering 


nal ) i department of thi mace 
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grants for 
$70,000 eight 
totaled over $100,000 and estimated industry 
support will be at least $450,000. Following 
the death of the last beneficiary under the 
will of Edwin H 
August 21, 1931, his entire estate, amounting 
$420,000, has been re 
ceived by UET as a special trust fund for 


research projects, totaling over 


Contingencies for projects 


McHenry, who died on 
to approximately 


the furtherance of research in science and 
engineering, to be administered by Engi 
neering Foundation 

Phere are three projects under the Engi 
neering Foundation being sponsored by 
ATEI namely, (1) Wood Pole Research, 
(2) High-Voltage Dielec 
tric Phenomena, and (3) Thermal Resistiv- 


High-Frequency 


ity Characteristics of Soils 


Joint Activities 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


During 1956 
cieties became afhliated members of Section 
M 1) 


American 


the following technical so 


American Geophysical Union, (2) 
Society 3) 
Industrial Hygiene 
Public Health 
») American Society of Safety 
(6) The Electrochemical Society, and (7) 


Tau Beta Pi 


Meteorological 
American Association, 
1) American Association, 


Engineers, 


Although 30 technical societies with a 
total membership of 150,000 are now affili 
ated with Section M, only about $,000 engi 
registered members of the AAAS 
During the 


necrs ii¢ 
1956 annual meeting in New 
York, Section M conducted a program de 
voted to the theme “Aids for Environmental 


Control Attendance varied from 120 to 
140, and 10 papers were presented at three 
SCSSIONS 

Major efforts of Section M will continue 
to be devoted to making the AAAS a me 
dium of the discussion of the many related 


problems of pure and applied science 


AMERICAN STANDARDS ASSOCIATION 


AIK I scryves as sole sponsor for 9 st md 
ards projects under ASA sectional commit 
tee procedure. Revisions of the following 3 
standards included in these projects were 
completed during the past administrative 
Cathode Mercury-Are 


Rotating Electric Machinery on 


yeal Pool Power 
Converters 


Railway 
I rolle Vs 


Locomotives and Rail Cars and 
Gasoline-Electric and Ojl-Electri« 
Arresters for Al 


ternating-Current Power Circuits 


Coaches, and Lightning 
Fourteen 
groups of the revision of the Definitions 
of Electrical Terms have been completed 
Ihe Institute is also joint sponsor with 
other organizations for 3 ASA projects. In 
all, it is represented on 64 sectional com 
ASA procedure 

The scope of the project on measurement 
of high voltage, for which AIEE is 


was recently enlarged to include basic test 
American Standard for 


mittees under 


sponsor, 


ing techniques. ‘The 
Wet ‘Tests, which was developed originally 
by AIEEE, will be revised in this committee 

Preparations for standardization the 
made in the re 


Nuclear 


nuclear field are being 


cently formed ASA Standards 


ELECTRICAL ENGINEERING 





Soard on which the Institute represented 


Six sectional committees are being organized 
Administrative 
2) Nuclear 


Requirements 


to cover 1) General and 
Standards for Nuclear Energy 
Instruments ; 


for Reactors and 


Electrical 
Nuclear 
and Generator and Application of Nuclear 
Radiation 1) Engineering in 
the Nuclear Field ») Reactor Hazards, and 
(6) Radiation Protection. AILEI ill serve 
as joint sponsor with NEMA for the third 


Power Systems 


Chemical 


project and has offered its services as spon 
sor for the second project 

\ number of proposed revisions in the 
American Standards for l lranstormers 
and (2) Switchgear were de eloped in AILEI 
Fechnical Committees and submitted to 
ASA 

With respect to “Electrical Definitions” 
the ASA Electrical Standards 


proved a procedure CE 417) for 


Board ap 
c han 
dling of electrical definitions when sub 


mitted independently by various commit 


tees or organization with the objective 


of avoiding the ipproval of conflicting defi 
nitions as American Standards and to secure 
correlation Definitions 


of Electrical Term for which AIEE serves 


th the project on 


as sponsor under ASA procedure Ihe idop 
tion of this procedure brought to a con 
clusion one of the last effort the late 
Charles Rufus Harte who ser 

man of the ASA Electrical Star 

since its 
service to AIEEE and ASA 


mental in bringing tog e1 


formation in 1931 


terests and resol 
tional problems 

Mi Harte Vas i Stand 
Medal by ASA at its annual meeting in Or 
tober 1956, having been recommended for 
this honor by the AIEEE Standards Cor 
tee as early as 195 

It may be of interest to reader ho 
not closely followed the development of 
the organizations that are active in stand 
ards work that AIFE was one of the five 
technical societies that formed the American 

Standard 
' 


the name later being changed to American 


Engineerin Committee in 1918 


Standards Association 


GENERAL ELECTRIC EDUCATIONAL AND 
CHARITABLE FUND FELLOWSHIP COMMITTEE 


This fund offers fellowships to degree 
holders from United States universities and 
colleges for continued advanced study \ 
Committee of 10 representative ol engi 
neering and scientific societies and educa 
tional institutions met on March 29, 1957 
to consider graduate 


fellowsh p 
| 


qualifications in digest form. A 


440 appli ition for 
following advance 


fello ship ere made, ol hich 


fered in physical sciences, engineering, and 
industrial management ind 6 in arts and 
sciences, law ind business. Continuance 
from year to year is not automat Alter 
mates are also selected so th: ill fellow 
ships are finally awarded 

Electrical engineering 
clude 1) R. B. Ash, Columbia University 
(2) E. R 
(3) R. E. Levin, Stanford University, and 
(4) J. D. Schoeffler, Case Institute of Tech 


nology (to study at Massachusetts Institute 


recipient 
Illinois 


Hattendorf, University 


of Technology) 


Aucust 1957 


UNITED STATES NATIONAL COMMITTEE OF 
THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION 


The electrical industry of the world, rep 
concluded 10 


international 


resented by 700 delegates 
days ot work on 


standards on July 6, 1956, in Munich, Ger 


electrical 


many 

Seven m recommendations of the Inter 
national Electrotechnical Commission (IEC), 
the world’s standardizing body in the elec 


trical held, were authorized tor publication 


by the organization in the interest of pro 
moting international trace There ere 16 
draft recommendations accepted tor circu 
lation to the National Committees of the 32 
nations of IEC and & revised draft recom 
mendations authorized for final circulation 

Ihe United States National Committee 
USN¢ of IEC, an arm of the American 
Standards Association, was represented at 
9—-July 6) by 51 dele 
ates including the following USNC. officers 


R ( Sogue 


the meeting June 
manage! General Electric's 
Engineering Standard president USN¢ 
Vice-Admiral G. F. Husse Ji USN Ret 
managing director, American Standards A 
sociation, treasurer USN J}. W. MeNan 
iting technical director American Stand 
ards Association ind S. D. Hoflman, in 
charge of the electrical dep ! } LSA 
and secretary USN Dy Orn 
retired chiel engineer in Lelephone 
md Telegraph Cor 


dent of the 1k¢ t ‘ i dele 


former presi 


at-large 

Cc. H 
General Electric Company, highlighted the 
econd Charl LeMaistre 


i lecture establishes 


Linder ice-pre ident-engineerm 


ieceting with the 
Memorial Address 
bring before the TE 
international figure in tl 
Mr. Linder took as hi ib) 
ivation, Virtue and Necessity 
Among the 


meetings was the 


mnuall 


agreement reached 


formal idopt on 
name sla” for the unit of magnet 
density in the Giorgi (MKS tem 

As the centenary of the birth of Nikola 
Tesla as being held in Belgrade, Yugo 
slavia, during July follo 
ing message ’ with a sense 
of profound respect l ) on that 
Tesla is remembered ot t elec 
trical world, and the IE¢ nit that 
its work today for internationa eement 
in the electrical field is dependent to er 
large measure on the fundamenta cientit 
york of Nikola Tesla Ihe Tk 
I ippy that the fact has been marked thi 
ear b the iwreement it ha 


The Ik 


brought before the group dralt spe 


eached 


Committee 0 Aluminum 


cifications hich were agi 1! upon and 
which will he Recom 
mendations. They deal with i num allo 
conductor re oft A1-Si-Mag 


published 


electric 
type commercial hard-draws wire ind 
aluminum bus bars 


\ draltt 


wire for reinforcement of aluminum steel 


pecification for galvanized steel 


conductors including requirement for 
vinc coatin vas authorized by 

circulated to the national committee 
tudied and voted upon 


\ new vhich 


vill operate as a subcommittee of IEC Tech 


international committee 
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nical Committee 2 on Rotatin 


M ichinery 
will deal with carbon brushes rotating 


machinery. Also approved wet propos 
als on standard rating o steam 
turbines, together with steam | i ind 
temperatures 

In the radio-communications held a 
highly valued document is authorized tor 
publication as an Ik Recommendation 
Method ol Measurement 
Frequency Mod 


Another docu 


Recommended 
Receivers tor 


n I ransmissions 


tlation 


ment on radiation measuremen as a 
cepted tor cire lation At the end ot a 
six-month study period national 


IEC wall ; 1 the final 


form by approving it as a Recommendation 


commiuttees, the 


[he national committee ving acted in 
favor of a document on thod of test 
for \ in ina urtace 
sulatin materials Omit tec 
Action iccepted ii as Recommenda 
tion Another document on primary cell 
ind’ batteries wa ilso 6Uapproved | 
Commiussion tor publication 


R. ¢ Sovpe 


president § ¢ the USN(¢ 
at the request of the Ik yesented a sul 
ey ol hat i being done t held 

i 


iutomation im the United Sta 


clirected toward 


formation helpin 
proper understanding and 
yasis tor makin 1 deci 
tandardizatic i 


dome 


My y rroup 
r larg overhead 
Whether 1 nvestment 


fied or not 


determined 
ume otf identical part 
manutactured Standard: 
pmitomation 
\ tatement om. the 
' 


prepares 


Nations pointed out that th 


ito c ene 
wert he levelopmet 
iffects clect 
electron 
mization tated 
make clear it in 
held ind entuall in 
need arise to help tor 
such action 
Ihe 1957 
Moosco } e dete 
olf the USSR National Committee 
from Jul »1Y. Sweden mivitation 
ha been 


in Stockholm in 1958 


ccept 
cept 


I hie International Elect sjtechnu 


mission hich «cle elop 


held ol electri 


electri 


othicial 


UNITED STATES NATIONAL COMMITTEE 
WORLD POWER CONFERENCE 

Ihe United States National Committee 

with the assistance of a Reviewing Commit 

tee, approved and submitted 10 papers for 

presentation at the Belgrade Yugoslavia 

Sectional Meeting, which will be held June 





chairman of the United 


Committee a8 appointed 


he ft 


Natio 
f 
from 

\ 


divided 


iirman of t S. National Committee of obtaining 


authorized to the 


Ss 


ecutive 


legation. He a appoint 


other elevates as | Representa and reco 


Council ame 


the 


International f 


1957 


‘ t the 


md to organize 


the 


icectings during 


United States participation in l echnical issessment 


selyrac mendation 


Sectional 


papers discussion at 


Meet 
the 


suthor 


Participation in the 1958 


n Montreal was approved and 
mid hairman were to 


ice quested 


rian 
to appoint a Committee on Papers and crety 
sjoard of I 
this $444 
I he 


clation 


on Tours for this meeting 


Stale 
, | 


poate 


16 


oOmmitted 
Committee of 


York 


treasure 


United National 


met in Nev 


The 


for 


bh xeccutive rep! 


ity on January 1957 ind 


1 the vised 


the year copy 


financial 
tl, 1956 


binance 


tilprmitte report 


December and it was 


Ihe 


ending ap 


proved Committee which was 


appo med at 


ubmitted a report indicating the necessity 


of 


the January 


20, 1956, meeting 


Appreciation 


i yearly contribution of $1,500 


Participating Members in Group 
that 
the five societies 


mmended 


mg 


tion to the dues income of each 


amounted to 


the 


convey this 


Subsequent to this action, the 


Jirectors 


inting of 
sy-laws was 


ill include 


Finance 
approved and the representatives of 
Participating Member of Group A was re 


approve ‘ 


the 


The Board of Directors wishes to record 
its appreciation of the continuing excellent 
work of the Departments, general commit- 
tees, technical divisions and committees, and 
Section, and Branch officers and 
It also expresses its thanks to 


this amount be 
in propor 
The ALIKE 
$444. The 


Committee 


recom 
District, 
committees 
the membership for the widespread inter 
est and participation in the activities 


was 
each 


his so 
ATEF 
payment 


action to 


Respectfully submitted for the Board of 


Directors 


! the 


ot Asso 
I he 


all changes which 


Articles 


approved re 


S. Hibshman 


ere recommended by the Task Group ap 
pointed at the January 20, 1956, meeting. 


Secretary 
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Exhibit A 


Property Fund Assets 
I miley 
United 

Land 


depreciation 


in capital assets of 


Inc 
(less 


interest (one fourth 
Engineering 


lrustees, 
funded 
$215.9 


9? 464 


building mal 


renewal reserve) 


ind renewal 


ind 


reserve 


Funded ce prectation 


Porat $498 445.4 


Other ( 
Library 
Work 


it nominal lune 


ol int cl 


LOTAL PROPERTY FUND ASSETS 


Restricted Fund Assets 
Securities 


$1 


at cost market valuc 


quoted 
742 Schedule 1 
Casl 

Accrucd 
Recei 


interest purchased 


ible from broker—due on securities sold 


LOTAL RESTRICTED Ft 


Operating Fund Assets 

Cash 
Account 
Member 
Acdivertiser 


Subscriber 


11 

receivable 
$75.85 
} 242.88 
] 864.78 


for dues 


to Transactions, et« 


Inventoric it cost or less 
fransaction 
Text 
Badges 
Production charges for May and subsequent issues 
ol hlectrical 
Prepaid expenss 


Othe 


7,844.00 
2,156.44 


560.92 


and cover paper 


2,985.76 


Engineering 
819.12 


fixtures (less reserve for 


$58,321.35) 


furniture md 
$9,748.5 


7 


ale prec titon 


TOTAL OPERATING FUND ASSETS 


Porat 


Sheet, 


$69.07 


1.008 


134,263.73 


$1,935,097.28 


INSTITUTE OF ELECTRICAL ENGINEERS 


April 30, 1957 


LIABILITIES 


Property Fund Reserve: 
Founder's interest (one fourth) in capital assets of 
United Engineering Trustees, Inc 
Land, buildings, and equipment (less 
depreciation and renewal reserve) 
Funded depreciation and renewal 
(marketable securities and 
United Engineering Trustees, 


funded 
$215,983.73 
rescrve 
cash held by 
Inc.) 282,464.75 
$498 448.48 
16.00 


TOTAL (UNCHANGED DURING THE YEAR) 


Other 
FUND RESERVE $ 498,464.48 


LOtAL PROPERTY 


Restricted Fund Reserves (Exhibit C) 
Reserve capital fund $926 077.32 
Members-for-Life fund......... 25,727.61 
International Electrical Congress of St. Louis 
Library fund 
Medal fund 
Edison Endowment 
Lamme Medal fund 
Mailloux fund - 
Volta Memorial fund . 
Kettering Award fund 


610.39 
293.46 
082.17 
601.33 
039.65 
753.04 
184.10 


Edison 
fund 


POTAL RESTRICTED FUND RESERVE 1 ,002,369.07 


Operating Fund Reserve, Liabilities, Eu 
Accounts payable. 
Accrued expenses 
Deferred income, etc 
Dues (including $46,375.85 
Subscriptions to publications, etc. 
$24,651.24 uncollected) 
Other 
Operating fund reserve (Exhibit B) 


$ 97,956.92 


14,611.89 


uncollected) 63,530.77 
(including 
55,626.64 
4,150.08 
198 387.43 
FUND RESERVE, LIABILITIES 


TOTAL OPERATING 


rie 


434,263.73 


Toral 


-. « $1,935,097.28 





Report of the Board of Directors 


ELECTRICAL ENGINEERING 








Exhibit B 


Income: 
Dues 
Members 
Student 
Fees 
Entrance 
Transfer 


Publications sale 
Acdivertisin 
Electrical Engineering 


Transaction 


ubscriptions 
volumes 
Bimonthlies subscriptions, ete 


Preprint special and technical 


et 


Other income 
Meeting 
Technical conference—net 


registration fees 
Interest ind dividend 
Reserve Capital Fund 
Standards 
Members emblems 
Miscellaneous 


sales (including bind 


LOTAL INCOME 


Expenses: 
Committee 

Members! 

Planning and co-on 
Public 
Standards 
Technical 


relation 


Constitution and bylaw 
Finance 


Other 


Outside Activitic 
Engineer Joint Council 


Engineers Council tor Protes 
ment 

American Standards A 

National Council of 
ing Examiner 


World 
Canadian Radio 


octation 


Power Conterence 
Technical Plannin 
Commerce and = Industry A 
York 
S. National Committee 
mission on Illumination 
Engineers’ Foundation 
National Fire Protection A 


Miscellaneou 


Forward 


ional 


State foards ot 


ociation 


ociation 


AMERICAN INSTITUTE OF 


Statement of Income and Operating 


et 


publications 


De 


International 


Welding Resears 


057.54 
49,908.14 Legal fee 


675.68 


oO 


1.004 


ELECTRICAL ENGINEERS 


Fund Reserve for the Year Ended April 30, 1957 


Torat twoome (Forward) $l 19,041.99 


Expenses (Forward) 


Institute Distric 
$ 882,016.31 Tristitute 


Trstitute 


Section 
Branche 
Meeting 


Trostitute 


719,042.24 


volume 
Simmonth lie 
Year took 


Preprint ‘ and 


eu 


technical publication 


117,983.44 


Gencral and Administrative 


$1,719,041.99 salar 098. 
Postage O07 
Stationer ind supplies +291 
AIFF 
tion, et 644.27 
Social 


Depreciation of furniture and fixture 


Retirement vstem normal contribu 


>> ecurity taxes mht, 


180.06 


00.00 


192.95 
1O0 
were I rustee 


Sula msessment (exclusiy 


charg to other account 


Libra issessment 


Libras pension 
Iravel expenses of Directors and President 
Miscellancou 


Excess of Income Over Expenses for the Vear 


00 Operating Fund Reserve, May 1, 1956 


100.00 


0.00 


Iranster to Capital Fund Reserve 


100.00 
14.99 


Operation Fund Reserve April 30, 1957 





Aucust 1957 
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Statement of Restricted Fund Reserves for the Year Ended April 30, 1957 


International 
Eleetrical 
Congress of 
St. Louls 
Library 
Fund 


Members- 
for-Lile 
Fund 


Life 
Membership 


Kenerve 
Capital 


Fund Fund 


Retired 
Kettering Employees’ 
Award Insurance 


Fund Fund 


Volta 
Memorial 
Fund 


Lamme 
Medal 
Fund 


Edison 
Endowment 


Fund 


Edison 
Medal 
Fund 


Mailloux 
Fund 





Kalance, May 
1, 1956 .$ 

Additions: 

fransfer from 
operating 
fund reserve 
Exhibit B) 

be 

re 


794,245.96. .$705,0%7.54. $5,494.77. .$23,.431.06. . $6,608.09 


Transfer 
tween 
tricted fund 
reserves 

Income from 

investments 

Interest 
banh 
ices 

Due paid 
Member 

Life 

Contribution 
Keceived 

from C. G 
bailey 
Other 

Profit 

ilk 


on 


bal 
by 


loss) on 


$1,010,155.04. .$926,077 $6,745.59 


Deductions 
Autho ! 
ithdrawal 
frou Life 
Membership 
Fund ‘ 
{ 


Purchase ol 


rive 


medal e 
tificate co 
ol engravin 
rT 1,766.18 
Library 

chas 
Ira 


ct branch 


prize win 
ner 
cholarship 


1500.00 


wards 
Cable charges 


fationery 


Balance, April 
0, 1957 


Exhibit A) 


Composition 
Balances 
tments 
Schedule 1) % 
Receivable 
from bankh 


cue 


ol 


Tuve 


mM 
old 


inter 


on 
curities 
Accrued 
< t put 


ed 
in banks 


164.01 
109.94 


cha 


1,579.14 


Loral 69.0) $926,077.82 


*The income of $38,882.11 from Reserve Capitol Fund investments ts credited to operating fund income 


$ 9,998.17 


$6,610.89 


$8,146.04. .$9,515.78. .$1,038.85. .$15,035.66 $10,000.00 


256.37 (256.37) seeeeeeee o(10,000.00) 


900.00 192.50 


$1,159.10 
25.00 


(97.81) 


$11,154.54. .$8,082.17. .$9,860.78. .$1,061 65 $15,253.04. .$1,184.10 


823.05 259.45 


22.00 


$ 1,500.00 


861.08 $ 259.45 22.00. .$ 1,500.00 


$10,293.46. .$8,082.17. .$9,601.3%. .$1,099.65. .$13,.753.04. .$1,184.10 


$8,932.44 $13,390.00 


54.72 668.89... $1,039.65 $63.04. .$1,184.10 


1,162.21 


$10,293.46. .$8,082.17. .$9,601.338 $1,039.65. .$13,753.04. . $1,184.10 


Exhibit B) 


(sec 
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AMERICAN INSTITUTE OF ELECTRICAL ENGINEERIN 
Schedule 1 Restricted Funds—Securities Owned, April 30, 1957 


Book Market 
of Issuer and Tithe of Isene Value Value 


Reserve Capital Fund: 
Bonds 
Public utility bonds 
American Telephone & Telegraph debentures 
2%%, due 1971 $20,000 $ 19,650.00 7.550 
2Un% due 1975 : 15,000 15,093.75 14H 
STAY, due 1990 on 20,000 20,475.00 $50 
Pacific Gas & Electric first refunding 
Series K 3° due 1971 20,000 18,417 250 
Series L. 3°, due 1974 » 000 4643.7 "6 


Philadelphia Electric, first refunding 24°, due 1967 40,000 29,637 27 600 
TOTAL PUBLIC UTILITY BONDS a a 5 194 


Industrial bond 
Duke Power, 354° mortgage bond, due 1986 25,000 
General Electric, $¥e°% debentures, due 1976 25,000 
General Motors, 344° debentures, due 1979 25,000 
Shell Union Oil, 242% debentures, due 1971 25,000 
Socony Vacuum Oil, 24@° debentures, due 1976 40,000 27.730 
Standard Oil of New Jersey, 244°, debentures, due 1971 0 000 675 


TOTAL INDUSTRIAL BONDS 680 
Dominion of Canada, External 1, due 1965 10,000 050 


United States Government bonds 
Ireasury bonds 
2nY, due September 15, 1961 40,000 q 7 1”) O06 
due August 15, 1963 10.000 . 17.575 
due December 15, 1972-67 $5,000 11,947 


Savings bonds series G / 
Due, October 1, 1957 10) 000 000 60 
Due, May I, 1961 $0,000 10,000 920 
Due July 1961 15.000 000 160 


Torat U. 8S. Govern? 3 ) 71,068 


TOTAL BOND Fou "y ; 900 
umber 


Shares 


Capital stock 
Preferred stocks 

Atchison Popeka Santa Fe Railway 

noncumulative ? OOO 
General Motor $5 00 
Ohio Edison 4.40° 200 
Public Service Electric & Gas, $1.40 dividend 

preterence common tock 600 
Scovill Manufacturing 1.05 100 
United State Steel 7° 100 


TOTAL PREFERRED STOC? 


Common stock 
American ¢ i 
American Ga x Flectri« 1.000 
American lLelephone & lelegraph 130 
Caterpillar I ractor 600 
Christiana Securithe ? 
Fastman Kodak 430 
General Electric 650 
General Motors 600 
International Paper 210 
James Lee & Son 500 
Louisville & Nashville Railroad 100 
Minneapolis-Honeywell Regulator 200 
Monsanto Chemical 200 
Pacific Gas & Electri« 400 
Roval Dutch Petroleum 750 
Sears, Roebuck 900 
Socony-Mobil Oil 550 
Standard QOil of Indiana ence 00 
Standard Oil of New Jers y - 1.21% 
Fexas Utilities : 600 


Union Carbide & Carbon 100 


100 


Virginia Electric & Powey 4 
Westinghouse Flectric 100 


TOTAL COMMO 
TOTAL CAPITAL 


TOTAL ( Forward) 
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Schedule 1 (Continued ) 


Principal Amount 
or Number of Book 
ssuer and Tithe ne Shares Value Value 


Porat Forward Bey $1,253,803 


Membersftor-Life Fund 
American lLelephone & lelegraph 2Uu4Y, debentures 
due 1971 : »»-$ 5,000 
onsolidated Edison, preferred stock 90 
Irewury bonds 244%, due December 15, 1972-67 osee $ 5,000 


borat 


Internationa! Electrical Congress of St, Louis 
Library Pune 
American Telephone & Telegraph, 2“% debentures 
due 197% si 7,000 


Edison Medal Fund 


General blectric common tock 


Edison Endowment Pund 
United State l reasur Bond Vet due June 15 


Lamme Medal Fund 
bh. 1. du Pont de Nemours $4.50 preferred stock 


General Motor $5 preferred stock 
Porat 
Volta Memorial Fund 


United State Treasury bond 


1962-59 ia $15,000 5 12,196 


due December 


$1,331,792 








HASKINS & SELLS 67 BROAD STREET 


NEW YORK 4 


CERTIFIED PUBLIC ACCOUNTANTS 


May 28, 1957. 


ACCOUNTANTS’ CERTIFICATE 
American Institute of Electrical Engineers 


We have examined the balance sheet of the American Institute of Elec- 
trical Engineers, and schedule of securities owned, as of April 30, 1957, and 
the related statements of income and operating fund reserve and of re- 
stricted fund reserves for the year then ended, Our examination was made 
in accordance with generally accepted auditing standards, and accordingly 
included such tests of the accounting records and such other auditing pro- 
cedures as we considered necessary in the circumstances 

In our opinion, the accompanying balance sheet, schedule of securities 
owned, and statements of income and operating fund reserve and ol re 
stricted fund reserves present fairly the financial position’ of the Institute 
at April 30, 1957, and the results of its operations for the year then ended, 
in conformity with generally accepted accounting principles applied on a 


basis consistent with that of the preceding year 


(Signed) HASKINS & SELLS 
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OF CURSENT INTEREST 


> S Arneb (AKA 
56) unloads supplies at 
Little fmerica V 
Empty sleds were posi 
tioned by on lou 
ground pressure D8's 
then retrieved by cable 
to lessen the danger of 
breaking through the 


ice 


attached to steering and master 
levers. If the tractor should break t 


Operation Deep Freeze the men would have a chance to get 


When the train sately reached Byrd 


. . tion, the men found 30 tons of f 
Under Way in Antarctica for the IGY rately dropped at the Site by Na 
Air Force planes, waiting for thei 
the return trip to Litthe America \ 
LIGHTED only by glittering stars and an coming year. But 200 miles from Little Meanwhile. the other members of 
occasional spectacular Aurora Australis America V they encountered a heavily Task Force 1%. under the command 
seven small Antarctic outposts have bat crevassed section Rear Admiral G, J. Dufek, had eatheres 
tened down the hatches for a long, cold Unable to go around the crevasse belt, the the darkest hour of Operation Deep Freez 
winter's night. The sun has set below the Seabees started across, gingerly feeling Rising temperature ind dwindlin fu 
northern horizon, not to reappear again their way along. When a crevasse was loca supplies forced the 18th Air Force to 
until October. With it went the 12 ships ted, it was blasted open with explosives and draw its C-124 Globemasters from the 
40 aircraft, and more than 3,500 U.S. Navy, filled with snow dozed in by the D8&'s Murdo Sound air base to Ne Zealand 
Coast Guard, Air Force, Army, and Marine this year the men came back with a New Year’s Dav storm with hurricane 
Corps personnel that had bustled around newly designed crevasse detector, developed tensity drove accumulated ice against 
and across this desolate, ice- and snow in the Arctic Electrical Engineerin July USS frneb (AKA-56), then unloading 
covered wasteland. 1957, page 648). Mounted on a weasel, a supplies for the Cape Hallett Station, 400 
Only 169 Navy men and 148 scientists light tracked vehicle about the size of a miles north of McMurdo Sound. Ic 
remain behind, scattered at five stations jeep, the detector utilized two dishpan packed in this area to the extent o 
around the continent and at two stations shaped transmitters towed astern to send quare miles. Pressure ridge in 
inland, one 10,000 feet high at the geo 1,000 volts forward into the sno anal ice sprung bulkheads and slit’ the 
graphic South Pole, the other high on the Five more dishpans on booms slid ahead low the iter line, flooding sever 
Rocketeller Plateau over the snow, receiving impulses from the partments Ihe ice-breaker I 
An almost impossible schedule has been transmitters. Voids under the surface, both ind (WAGRB-2R82 truggling to 
challenged and conquered, and the United icross and parallel with the trail, were of the Arnel, lost a blade fron 
States is ready for its scientists to carry out easily detected and bypassed, or blasted board serey 
their assignments of observation and in open and filled ith sno if byp: g . On the opposite ide of the 
vestigation during the 1957-58 International not possible Continent, trying to reach Bowm 
Geophysical Year (IGY) Extreme caution had to be exercised in sila to establish the Weddell St 
More than 500 tons of cargo had to be crossing the crevassed area. Only one 97 icebreaker and a cargo ship were 
moved the 660 miles on 20-ton sleds pulled ton D8 at a time, pulling one 26-ton sled the treacherou ice 470 ‘mile 
by Caterpillar low ground pressure D& would venture up the 714-mile trail. Then their goal The icebreaker [ 
tractors, 72,000 pound machines with extra Chiet Warrant Officer Victor Young, USN Island had lost a blade from one of 
long, extra-wide tracks of Wickford, R.1., in charge of train, would crews and had used up more than 
Late last season, a team of “weasels,” pet tit for the “nervous” ice to settle before her fuel unsuccessfully battling the c 
sonnel carriers, and D&’s moved out to ending another load across. As an extra the U.S.S. Wyandot (AKA-92) had worn off 
mark a trail and establish a fuel cache at precaution, Operators walked behind their the tips of all her screw blades on 


the 360-mile mark in preparation for the tractors, guiding these behemoths by rein ‘ hing ice reducing her peed to 
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knot In previou car three ships had 


been crushéd by the ice in the these water 


But lowering temperature mad i team 


ide up of DA tractor working around 


he clock readied = the it trip for the 
return of the Globemaster Ihe U.S. 
Ne pelen A0G,.55 irrived with 140,000 
illon ol aviation ga Priendly wind 


! outh drove the ice to sea, tree 


rom the 
ing sthe lrneb and the Vorthwind I hie 
trnel is heeled over, exposing the rup 
tured hull for repair And tavorable wind 
id risitig te mper itiire ope ned a passaye to 
«¢ Bowman Peninsula tor the Staten / 
and and the Wyandot 


Rear Admiral Dutek landed at the South 


Vole on Octobe 1956. the first man to 
et foot there ince the tll-tated Scott expe 
tion 44 eat previously Ihree weeb 


later iwo other Navy RID set up the 
first colony at the Pole, comprising & men 
lt dog and a te tent 

Ihen the I#th Ai Force moved in trom 
‘ Jealand with eight C-/24 Globemas 
ir for the 1,500-mile 


round trip) from 


Ic¢eMurdo Sound, Under the command of 
Cal Horace Crosswell the 


cyan parachuting the needed 500 tons of 


Clobemasters 


upplie around the clock eather per 
mitting 
Gon the rround itt i loree celled to 
fomen, La, R \. Bowe Ouonset Point 
K I directed) construction ot the Pole 
ition to accommodate 18 men over the 


coming winter Witl temperature rabping 


om » to %5 devres belo vero and in 


the rarefied air of 10,000 teet altitude, men 


md machine could ort wt only 60° 
ethoienas I hie infering-over party wa 
liown im Tl scient under the direction 
Wo Dr, Paul Siple and 7 Seabee under Lt 
" Jolu Puck, of Auburn, Mi 

Another record-setter of the South Pole 
operation is Air Force Sgt. R. J. Patton 
i. Dau Mo. When air drops were talled 
because parachute failed to open or ln 
‘ e disengaged, buryin upplie up to 

leet deep in ice and sno Patton ol 

ecred to jump to the tation im oan 
etlort to tind out what i rong. Made in 
T eather hich prevented matler ain 












































CREVASSES hidden by layers of snow were 


easily located with this electronic crevasse de 
tector. Two trailing disks transmitted 3,000 
volts into the snow while five forward disks 


lorrows) picked up radiation and warned of 


voids under the surface 


craft, capable of landing on the snow, from 
climbing over the mountains, the jump by 
Set. Patton was the first and only such 
cat in Antarctic history 

Navy and 
\ir force planes worked had been wrested 


fhe air strip from which the 


by the Seabees from the snow in two cold, 
dark months. They were forced to clear the 
now from the ice, but only one tractor, a 
tandard D&, wa 


to 14 teet of snow 


available to clear the & 
from the proposed ait 
trip, 300 feet wide by 6,200 feet long 
Planes were scheduled to start the fly-in 
from New Zealand October 13, so the Sea 
bees climbed aboard “Pogo,” as they had 
named their only hope, and began around 
the-clock snow clearing with portable gen 
erators lighting the scene. Temperatures 
ran to 60 degrees below zero, and men had 
to be repl wed every 45 minutes 

\s Commander H. W. Whitney, com 
manding officer of the wintering-over party, 
iid: “Parts seemed to have greater metal 
fatigue in the extreme cold, and the work 
as very rough. We ran out of replacement 
parts and finally had to rebuild certain 
parts so we could continue 
{frneb and the North 
McMurdo Sound 
they were joined by the world’s largest ice 
breaker, the U.S.S. Glacie (AGB-4), and 
the cargo ship USNS. Greenville 
fo assault the 


Sometime later, the 
/ 


vind headed for where 


Victory 
Budd Coast where Ellsworth 
Station was to be established, Again the 
extremely heavy, and the 


pack ice wa 
Glacier through to three dead 
ends before the fourth try made the break 
through for cutting the 125-mile belt of 
ice 

\ 15-foot ice shell still stood in the way 


| landing 


operation First men went 


ishore, and with picks, shovels, and 12 tons 


ol « \ plosives 


hell Then 


is brought in on a landing barge to shave 


ripped a path 
1 Caterpillar 955 


through the 
Draxcavator 
i gentle ramp for the 


heavier tractors 


iwo weeks later the camp was completed 


16) buildings i forest of radio masts, and 
odd shaped domes and towers, Construction 
had been expected to take at least seven 
ech lee and snov wind and cold, all 


had combined to repel the invaders. But 
the “can do” men of Operation Deep Freeze 


heat both the elements and the schedule 


As the in circled lower, the ships, planes, 







Roadway Lighting 


Facility Is Unveiled 








\ DEMONSTRATION roadway lighting fa 
cility where more than 30 different lighting 
combinations can be observed has been un 
veiled at General Electric's (GI 
Lighti 
thie Outdoor 
World 


Outdoor 





Department, which is stated to be 


Lighting Center of — the 


Although the demonstration streets meas 


re less than one third of a mile in total 


length, they olfer opportunities for demon 
trating the effects of virtually every com 
bination of modern lighting that can cur 
rently be applied to America’s roadways, An 
individual would necessarily visit 25 to 30 
different towns to see everything that can 


Ine een at one time and in one spot at 
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and most of the men withdrew. Only the 


emergency station on Beardmore Glacier, 
built for support of aircraft on flights to 
the South Pole, had been abandoned 

As the darkness now embraces the land, 
another 
Electric 


imtoo a 


Antarctic miracle has taken place 
lights shine, turning each camp 
under the 


lights, for 


glistening city snow 


Flectricity tor communtiations, 
for freezers and stoves, for the thousands of 
instruments needed by the scientists and 
for the comforts of home—all are provided 
by Cat D3/5 and D342 electric sets 


the same type engines as in all the tractors 


using 
and Traxcavators in the Antarctic fon 
standardization of parts 

Three 100-kw D372 sets supply the needs 
at McMurdo Sound; five 30-kw D3/5 sets 
are used at Litthe America V. Nearly 20,000 
feet of wire was needed for the 36 buildings 
it McMurdo. And good grounds are impos 
sible, particularly through the 800 feet of 
ice the Little America V Station sits on. In 
all, 34 Caterpillar-built electric sets were 
taken to supply the needs of these seven 
camps 

In addition to supplying electricity, the 
SsnLOW 


engines are used for melting and 


heating. Exhaust gases pass through snow 
melters, producing water for cooking, drink 
ing, and washing. In some instances, the 


electric sets are placed adjacent to the 
heads, and a fan blows engine heat down 
box tunnels to keep the water pipes from 
Water for the 
heads is supplied by hot water 

Now the 


study the 


freezing galleys and othe 

boilers 
scientists have taken over to 

aurota 


COSTHLC rays, yvoomapiie 


tism, glaciology, ionospheric physics, meter 


ology, rocket exploration of the atmos 


phere, seismology, and gravity. These find 
ings will be incorporated with those of the 
other hundred stations the United States 
has from pole to pole and from the stations 
around the world of the other 41 nations 
1957-58 IGY 


Results already have 


co-operating in’ the 
been realized with 
the magnetic south pol believed now to be 


located 600 miles east of its presently 
charted position, This knowledge will per 
mit) more curate 
Weather 
gathered to help more accurately predicted 


world. And other re 


correction of magnet 
compasses information is being 
weather around the 


sults will soon follow 






Hendersonville. As far as is known, this is 


the only facility of its type anywhere in 
the world. The demonstration streets are a 
part of GE's $500 million program of ex 
pansion and modernization for the years 
1956 through 1958 

The area is designed to provide practical 
demonstrations of all types of street light 
ing equipment on different types of pave 
ment and on all major street classifications 
Here users of street lighting equipment 
municipal officials, state highway represen 
tatives, electric utility lighting engineers 
and others—can compare and evaluate dif 
ferent light sources for a variety of appli 


cations 
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GE News Bureau Ph 


PROVING GROUND, capable of simulating roadway lighting conditions anywhere in the world, 
has heen unveiled at Hendersonville, N. C. Photo shows the one-third mile road network showered 
by light from more than 130 street lighting fixtures of 15 different types 


This facility will be used by GE to cor 
duct extensive studies, investigations, and 
research on how well the night driver actu 
ally sees under various roadway lighting 
Systems 

\ master control panel enables an op 
erator to make rapid changes of lighting 
setups so viewers may compare effects of 
all three major light sources—filament, mer 
cury, and fluorescent—on streets similar to 
those found in any community, Compari 
sons can be made of effects created by the 
newest, most modern luminaires as well as 
older lighting fixtures still in use on many 
American streets 

Provision has been made for testing the 
effect of all three major light sources on 
residential streets, traffe streets, main busi 
ness streets, and whiteways varying width 
from 25 to 70 feet. Different types of units 
are mounted on steel, aluminum, concrete 
and wood poles with a variety of bracket 
toth overhead and underground wiring 
is used, and multiple and series circuit 
equipment is demonstrated 

Included in the demonstration area 1 i 
100-foot stretch of parallel-to-roady ay fluo 
rescent street lighting—an experimental 
new system of roadway illumination under 
development by the Outdoor Lighting De 
partment. In addition, there is a demon 
stration of I -lighting which i in off 
shoot of parallel lighting. Engineer ut GI 
have mounted two form 06S luminaire 
end-to-end and parallel to the curb at the 
base of a normally mounted torm 7068 unit 


, to form the I -lightin configuration 


Electrons 
“Kiss and Tell” 


Electrons are revealing the 
problems that have been plaguing manu 
facturers for years, thanks to the Electron 
Diffraction Instrument (EDI 
the General (GE) X-Ray Department, Mil 
waukee, Wis 


according to 


Aucust 1957 


Why did the paint peel off the auto 
mobile? 

Why did the gas pipe rust through 

The answer to these and many othe 
questions are being studied by users of the 
unit, which “bounces” a stream of electrons 
off the surface of various materials and 
produces a characteristic pattern that can 
be used to guide the development of better 
manufacturing processes and material 

It is also expected to prove useful in 
such fields as lubricating films, metal 
plating, powder metallurgy, boiler scale 
formation, and catalyst behavior 

The EDI is similar to X-ray dillraction 
ipparatus The basic difference is that 
electrons penetrate much less than XN rays 
As a result, the chemical composition and 
crystal structure of a substance surtace 

be determined. On the other hand, a 

beam of X rays from a sample provide 
formation relative to the average 
entire sample 

Klectrons can detect samples as thir i 
15 angstrom unit 0.000004 tach permit 
ng electron beam transmission through 
ery thin surfaces. Diffraction patterns so 
produced usually require exposures of only 
one second to two minutes 
; } 


I he pecimen 1 positioned ) mean 


of a manipulator, The resultant diffraction 
pattern can be observed on the fluorescent 
screen and photographed with the camera 
mechanism. Five exposures can be made 
it one loading of the camera 
temperature furnace to tudying 
changes in specimens at variable high tem 
perature up to 1,000 © i ivatlable il 
auxiliary device for the EDI 
About the ive ol a conventional cigaret 
lighter, the unit incorporate i cylindrical 
ceramic body into which is embedded a 
heater coil and a thermocouple Phe speci 


men tray and 


several other components are 
made of tantalum to utilize th metal 
rood conductivity and high melting point 

Because electron § diffraction complete 
the picture it is expected that this tect 


nique ill receive the cle ipplication te 
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Future Meetings of Other Societies 


International Geophysical Year, 10 
major physical field co-ordinated in 
vestigations, July 1, 1957 through De 
cember 19598, U.S. National Commit 
tee IGY National Academy = of 
Sciences, Washington 25, D. ¢ 
Nuclear Energy for Industry 
Nuclear Engineering Short ¢ i 

July l-August 30 

& Sciences Extension, University 

ot Calitornia, Berkeley 4, Calif 
AMA, summer education program 


Engineerin 


July 8 August 30, Colgate University 
Hamilton, N. ¥ 

Institute of Aeronautical Sciences, 
National Naval Aviation Meeting 
August 5-10, U. S. Grant Hotel, San 
Diego, Calif 

ASME, Ist National Conference 
Transfer Division \ugust 
Pennsylvania State University 
versity Park, Pa 

International Scientific Radio Union, 
12th General Assembly, August 18-51 
tjoulder Laboratories, National Bu 
reau of Standards, Boulder, Colo 
High Energy Physics Symposium, 
National 
Laboratory and Oak Ridge Institute 
of Nuclear Studies August 19-24 
Oak Ridge, Tenn 

Management Science and Computer 


August [oO 


sponsored by Qak Ridge 


Technology Courses, 
University of Michigan College of 
Engineering, Ann Arbor, Mich 
Liquid Scintillation Counting Au 
gust 20-22 Dechnological Institut 
Northwestern University hvanston 
iil 

Western Electronic Show and Con 
vention, August 20-25, Cow Palace 
San Francisco, Calif 

International Radio Scientific Union, 
2th General Assembly August 2% 
Boulder, Colo 


7th International Combustion Sym 


September 


posium, August 
Royal Institution and Oxford Uni 


5 september ’ I hve 


versity London bngland 

ASME, Heat Transfer Conferenc 
August 11-15, Pennsylvania State Uni 
versity Lniversity Park, Pa 
Computers and Data Processing, 4th 
Annual Symposium August My) 
Albany Hotel, Denver, Colo 
Welding, and 
Nuclear Energy Exhibition, August 


Engineering, Marine, 


o-September 12, Olympia Hall, Lon 
don, England 
Peaceful Atomic Energy Uses, 2nd 


{ N. Scientific Conterence septem 


ber 1-15, Geneva, Switzerland 
UGG, Iith General Assembl sep 
tember %14, Universit of lLoront 
Campu loronto, Ont Canada 
American Mining Congress, Metal 
Mining and Industrial Minerals Con 
ention, September 9-12, Hotels Utah 
id Newhouse, Salt Lake Cit Utah 
jrd Annual Titanium Lecture, Sep 
tember 9-1%, College of Engineering 
New York L niversity Ne york 
N. ¥ 














industrial problems no realized by X-ray 


diffraction I hve vivantage can le um 
marized as tollow 1) Electrons can be 
diffracted horter some Oo tal plane 
pac Ih i pecan lor practical ac 
celerating voltage electron ivelengths are 
about 1/20 that of X-ray diffraction. As a 
result, crystal sive estimate for a smatier 
me mye can e determines ‘ I hie 
electron beam is much easier to collimate 
and reduce m sive than the \-ra beam 
Vid harper pattern ie possible be 
cau the electron eam 3 } hl mono 
chromatn \od pattes cul ‘ een ist 
il on oa thiorescent crecn I heretore if 
is not nec TT to photo iph the pattern 
ol anne type of routine control ork 

ylarting ith the electron in, the fila 
ment operate ta fixed potential ariable 
from 20 to 50 4 ial newative ith respect 
Tr round lo obtain a more constant tem 
moratiure the filament is heated ith cpa 

te radio frequen Ounce 

I hve resulting electro ie mccierated 

ou i rounded apertured anode and 
lowtused oon i fluorescent crecn int thie 
camera chamber | mcan ol in 6clectro 
magnetic focu v coil 

‘I mostrument capable aol chemicall 
ialysi i minute anh amount of iterial 

five micromicrogran ill naturall 
lend itself to many research and production 
iy] ita Heoti 


Recordings Briel 
Pilots of Foreign Flag Carriers 


\n idea that started a i giirmnick by 
iyo trathe) | controtles i Miami Tnterna 
tional \inport to make their jobs easter and 
to promote it ifet mothe Wea he 


promise of turning into a large cale regu 
\cronauticos Ad 


Ie partment of 


lat program by the Civil 
ministration otf the S 
Commerce 


It all came about a ioresult ot hea 


ne rease in otrathe into the Miami area 


from Central and South American countries 

hich resulted inp some misunderstandings 
between controller ind pilot because ol 
language cillerence So someone had = the 
idea to indoctrinate pilots of foreign flag 
ir carriers in air trathe control procedures 
and trathe clearance 


Control tower pet onnel prepared tape 


recordin of typical clearance mito and 
out of the Miami area which were tailored 
to the name and atreratt identification ol 
the individual air lines 

I hie tapes wer made to contain general 
stool the ut trifle con 


Miami area 


Inlormation 
trol am the radio trequencs 
for ground, local ipproach and departure 


control, and examples of trathe clearance 
im euch Case I hie Liye ere taken to thei 


home countries by pilots tor traming put 


lo date 10 pilots have taken advantage 
ol the program ncluding fliers trom Gua 
temala, Chile, Colombia, Brazil, Argentina, 
Peru Venesuela Mexico Patan ined 
Cabs 


iinet ay to expand the pro 
giam to Chicago and po sill to Nev York 
to assist pilots who will begin flying into 
those areas as a result of extension ol 


routes 


fore m airline 


Tactical Support Center 
To Aid in Nuclear-Age Combat 


\ new vehicle-mounted U. 8. Army com 


munications system has been developed 
hich will give commanders in nuclear-age 
combat instant control over dispersed tacti 
cal support elements, the department of 
the Army announced recently. 
Called the Tactical 
1S¢ the 


mander to 


Support Center 
ystem allows a field army com 
eld his highly mobile support 
force into a co-ordinated, power-packed 
t¢ itt 


Iwo IS designed and built by the 


(.S. Army Signal Engineering Laboratories 
Fort Monmouth, N. J., were tested recently 
inder field conditions by the 18th Airborne 
Corps in the King Kole Maneuvers at Fort 
Polk, La 

The need for these TSCs grew out of the 


complex nature and rapid movement of 


nodern irtare Problems of liaison be 


een uch tactical upport elements as 


irtilles clectroni tare tactical air 
upport and antiaireratt are becoming much 
more complicated than was the case during 


World War Il or even during the Korean 
fightin 


I he 1S i housed in 13 ans ina 
truck ind otents) carried in) the vans 
Specially designed cable plugs are built onto 


each of the ms tor rapid interconnection 


[he ESC is organized into five mayor o1 


ranivational ections the control center 


hich the heart of the 
eadquartet for the TS 


operation ind 


director: the di 


rect Support aviation section; the electronic 


infare section; the fire support, or artillery 
ection ind the air detense section 

The SC concept provides tor use of 
earl ever ivailable COMMUNICATIONS 


nedium including radio, teletypewriter 


tclephone, television and tacsimile, and has 


is Own power renerators Flexibility of 
communications both within the TSC and 
vtween it, headquartei and support ele 
ments is thus insured. The TSC also con 
tains darkrooms for reproducing maps and 
photog iph 


ol modern armies, the PS 


In keeping with the mobility 
itsell is capable 
] 


ol rap novemment and instant operation 


Powerlul Radio Transmitter 


To Be Installed for Pentagon Use 


\ po erful new short wave 


transmitter 
hich can beam vital detense messages to 


my spot oon earth even through severe 


interference, has been developed and will be 
mstalled tor Pentagon use 
of the Army announced recently 
Called the World Spanner,” the 
mitter was designed for use as part ot the 
{ Ss 


the Department 
trans 


Army's world-wide communication 


network by the U.S. Army Signal Engineer 
ing Laboratories, Fort Monmouth, N. J., and 
by Continental Electronics, Inc., of Dallas 
lexas. Lhe big set is almost 50 times more 
etlective than the loudest commercial broad 
casting station 

[he set owes its tremendous power to 
ingle sideband desien, an electronic tech 
which concentrates the 


iriqpue power ot a 


tiansmitter’s signal Conventional trans 


mitters broadcast three separate signals ‘ 


carrier wave and two duplicate sidebands 
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Single-sideband circuits filter out the car 


rier wave and one sideband, thus funneling 
all of the power into the remaining side 
band, This provides eight times the strength 
of converitional transmitters with the same 
power supply, it was stated 

With ordinary design, the World Spanner 
With 
the new single-sideband refinements and a 


would have a power of 300,000 watts 


new beam antenna now under development, 
effective power will reach 24 million watts. 

Although changing channels on a high 
power station usually is a major job, the 
World Spanner will be 


tune as a push-button radio, An operator 


almost as easy to 


easily can go on the air at any one of 10 


previously set frequencies by turning a 
single switch. The transmitter easily sends 
4 teletypewriter messages or tour separate 
voices at the same time 

immense 


Despite this power the new 


transmitter is completely sale to operate 
Multiple safeguards make shocks impossible 
tefore its high voltage can he 


ipplied, 
access doors must be closed and all keys 
inserted into a master safety panel 

\ total of 18.000 volts applied to a 150 
pound Radio 


when it is on the 


vacuum tube, built by the 


Corporation of America 
ii 

Compact design makes the World Spanner 
maller than transmitters with far less 
power and with all accessories it can be 
Mainten 


this compactness 


housed in a 50-foot square room 
ance is simplified despite 
One man can replace the 150 pound tube 
in litthe more time than he would need for 
its smatler counte rpart in an ordinary radio 

World Spanner can transmit at any tre 
quency in the short wave spectrum from 
1 to 30 me, and a second version will cover 


the range from 20 to 65 me. 


“Talk Down” 
Psychological Device 


One of the objectives of psychological 
warfare is talking enemy troops into sur 
rendering. A means of “talking” to ground 


forces from high altitudes has been ce 
ised under the supervision of the Air Re 
earch ind Command 


ARDC) 


The verbal peace 


Deve lopme nt 


appeals can be para 
chuted to earth from high altitudes, After 
descending to 4,000 feet, the magnetic tape 
playback drives an amplifier producing a 
olume 250 times louder than that of the 
iverage home television set 


Nicknamed Talk 


requirement for a means of 


Down the set fills a 
‘talking to 
rround troops when weather conditions and 
airborne 


rround fire prohibit the use of 


erbal appeals delivered from low-flying 
aircratt, 

Ihe device is officially designated as 
Sound Producer Set 1N/ANH-4 and oper 
ites in the following manner. A barometric 
switch opens a 614-foot ribbon type brake 
12.000 feet slowing the 


chute at about 


bomb-shaped device to a safe speed for 
the main parachute. When the barometric 
witch is activated, a timer starts function 
ing and at 6,500 feet, the tail separates 
from the main body, pulling out the 66-loot 
main parachute, At 5,000 feet, “Talk Down” 
becomes stabilized and the nose separates 


from the main body, exposing the speaker 
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The set then operates for five minutes dur 
ing descent from 4,000 feet down to ground 

Development of Talk Down is the 
result of interservice and industry co-opera 
ARDC’'s Wright 
\ir Development Center, Wright-Patterson 
Air Force Base, Ohio, while the 
ment contract was let to the Cook Researcl 
Skokie 


tion. Project monitor was 
cle velop 
Laboratories Lilinois 

icoustic meas 
urements were made by a U.S. Navy blimp 
it Lakehurst Naval Air Station, N. J. Ex 


ternal container and 


Preliminary air-to-ground 


par whute tests were 


conducted at the 6511th Test Group (Para 





chute kl Centro Navy Auxiliary Station 
Calit., a joint Air Force-Navy organization 
Final over-all evaluation tests were con 
ducted at Fort Bragg, N. ¢ in co-operation 
ith the Psychological Warfare Board, an 
Army installation and organization 


Electronics in 
the Medical Field 


In the past 10 years, industrial and mili 


tary demands have pawned an infinite 
variety of important new developments in 
mstrumentation the technique of auto 
matic measurement, computation ind con 


trol Very tew of 


have filtered out to the 


these nes technique 


nonmilitary and 


nonindustrial frelds \ emanti i well 
is technical curtain has thwarted cross 
fertilization. Specialists in eithe discipline 


have lacked the time and motivation to 
penetrate this curtain 

One of the most neglected ind potenti 
ally most exciting—areas lor new instrumen 
tation is the field of biology and medicine 
technical knowl 


Few phy icians have the 


edge needed to develop new instrument 


Conversely most protessional instrument 


designers have litle background in bio 
logical fundamentals 

\ unique experiment in technical cross 
fertilization offers a powerful way to cract 


this barrier between field Called a Con 


ceptual Clint * its cosponsor the 


Foundation tor Instrumentation Education 


Research, and the Ne Fngland Institute 
for Medical Researcl the ( periment 
brought together two dozen of the country 
top professional instrument designe: ind 
a group of highly qualified biological-med 
cal researchers. Cloistered for two da it 
thre Trstitute laboratory, in’ Ridgefield 
Conn., the scientist doctor ind enginees 
explored the potential of new instrument 
technique for measuring and diagnosing 
phy ical ind) =chemical iriables in the 
human being 

\ medical milestone was marked ith the 
introduction, at St. Luke Hospital in Chi 
cago, Ill., of a me ipproach to classroom 
mstruction a urgeon eve technique 


that brings medical student in unlimited 


numbers virtually as close to an incision as 


the doctor's own elbo 
Manufactured by Dage lelevision, Di 
ision Thompson Product Incorporated 


Michigan City, Ind 


television is the electronic magic that make 


full-color, closed-circuit 


this possible, transmitting to students man 


floors away the life-and-death immedias 
of the surgical routine The doctor con 
mentary simultaneously transmitted, in 


forms them as well of the special problem 


attendant upon each individual case 
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rhe drama of the operating room, once 
available to students only through text 
book descriptions as static as a play in 
print, or from remote tiers in an amphi 
theater as divorced from detail as a second 


balcony sea now becomes as intimate as 


theater-in-the-round, imbuing viewers with 


a sense ol actual participation 


The surgeon's eye technique is nov 


ivailable to modern hospitals through new 


developments in a branch of electronics 


closely allied with medical science in pust 


ing back the barriers of pain and deatl 
This is the idicon electronic television 
system 

Iwo cameras are utilized in the tem 
installed at St. Luke's, one of hich ve 
ceives its impressions trom films or slides 
The more dramatic of the two is the sul 
recon eve carried by pecial uspension 
equipment known technically a i surg 
cal Camera positioner mechanism 

This camera literally peer over the 


urgeon shoulder, following the operative 


procedure with the unobtrusive alacrity of 
1 well-trained nurse Ihe camera hich 
can be rotated as well as moved in 
directions, is manipulated by remote con 
trol. The operator, the only technician re 
quired for surgeon's eve telecasting, re 


main completely out ot the iy in a 


pecial observation booth at the rear of 


the amphitheater 


Klectronic science joins hand ith medi 
cal technology in a dramatic ne heart 
catheterization technique developed at the 
Cleveland Ohio) Clinic where urgical 
time for this delicate operation has been 
reduced by 20 to %0% 

Utilizing a standard Huoroscopic image 
iumplifier in CoOnpUuNnctior with ‘ pecial 
closed circuit television system, Cleveland 
doctors have ucceeded in eliminating much 
ol the strain and tension once ittendant 


upon probing the living human heart 


Secret of thi illeviation i television 
with emphasis upon vision. Formerly, the 
urgeon orked otf nece ty in a darkened 
room, crouched awh ivdly for hou over 
the tiny | inch periscopic image of the 
patient heart that ruvicte hi caution 
lettered hands No thank to combined 


electronic X-ray technique 


he titi qot> il 


i normal position in a ell-lighted room 


ith a sure touch derived from itchin 


his own Operative progre n a life-sized 


mage of the patient's heart 
Phis picture is transmitted } i Dawe 


television camera, mounted well out of the 





e the operating area 


small light-intensified fluoroscopic image to 


i large-screen monitor placed acros the 
table from the surgeon 

tjenetit ol thi system ive manittold 
Simultaneor i ng of the heart by both 
the doctor and his assistant speeds diag 
nosis as well as permits the instruction in 
the intricacies of heart catheterization to 
medical students with new graphie impact 
through classroom viewers, thus preparing 


the coming generation of doctors for execu 
tion of this difficult operation ith utmost 


efiiciency and dispatch 





The cde pment of color i i“ ‘ 
ysten that increase the readability of 
X-ra picture through the use of contrast 
enhancement ma color ele on tect 
ques ha beer inmmounced by Philco 


Corporation 
] 
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The “Exicon” X-ray viewer 


forms three essentially different, but equally 


system per 


important, functions to extract quickly and 





iccurately a maximum amount ol niormma 
tion from an \-rayv transparency, accordin 
to the chiet of radiology of the Einstein 
Medical Center, Northern Divisio tl i 
delphia, Pa. It is said that the tem “« 
hances N-ray contrast m ta ‘ i 
tions, increases readability by utt fu 
color ind magnihes an area bem ‘ 
\rea ! differential optical el { 
we reproduced im other colors t ‘ 
i reen ello range a ead 1 hie 
opaque ‘ tion jected ou he ond 
rer ‘ be tollowed in « ougtl 
the heart and blood é ol he n 
md other organ lendin one wcurac 
ind realism to the N-ray pict li n 
not clearly eet heretolore it ot ! 
rracacte i rle in color ne ten 
consists of monoct i! ‘ mito 
in Operator console mad oa_stlyir " 
scanne! An X\-rav newative placed betore 
the tiving pot cannet ill be magnihed 
ina epal tel reproduced mn enhanced 
monochrome and colo Nevative mia “ 
quickly shitted about to obtain ' nified 
inage ol any portion I he tem ma In 
ised ! conjunction itl closed circuit 
color television iistallation 
On the color monitor, the tronwest 


nal obtained trom particularly transparent 


ections of the \N-ray negative ill be po 
traved as the color red: the cakest ignal 
vill show up as blue 

A tiny microphone oO small that it can 
be passed through an artes or ei chi 
rect inate in part ol the hea promise 
rreat help tor heart pecial t ecking to 
diagnose aul determine the ¢ “ location 
ind extent of heart detect 

Ihe development of the heart micr 


tec tinue 


phone and the 





been a jot propect oO tilton toclhustri 


Linc ol Metuchen, N. J mad Mount Sinat 


Hospital. Dr. Walte Welkowit Pt} D.. of 
C,ulton Prcustric ha neon nm charge of 
the engineering plas ol the heart micro 
phone cle clopmet t. Dy Voscovit bh 
pital colleague in develop thre 
techinimgue ! 1 thre mi opt ‘ i 
clucte Ly kp! i Donose " 1) 
] Gelb 
\ rite prrventie ol iitras ale ! 
sul ’ nl oo ne n eve ial 
niy ov net) in tengt is | ‘ » thre 
tip of i Standard cardivc cathete ) 





HEART 


MICROPHONE 
quarters of an inch at tip (magnified portion) 
of standard heart catheter, can be inserted in 
to any of four chambers of heart for direct 
sound readings 


occupying only three 


Developed by Guiton indus 
tries, it is one-twentieth inch in diameter 











nected by cable to an oscilloscope Passed 
to the eart through a vem or through 
inte the device can be manipulated 
he pl Kian to he « wt location he 
t to pick 1) ocine oun of the 
cart eal and the ool the Ihe heart 
rophone per pl (la hha 
‘ ound ol i heart iment direct 
‘ the pomt of detect ther than in 
ie ‘ THOS Ope ! hie ctie ! 
| 
hie ea crophone pie ip heart 
ound ivectl mid eliminate terlerence 
‘ ‘ nee Tu ‘ i eat i 
estive act t in ri t« if ind the no 
cunt sucle ound yt examination 
ron Vclclituc il it a ine mctivate re 
cording of the heart soure despite the ph 
ian own hearin detect mid eliminate 
eonatural inaccuracn erent in the use 
‘ thre tethosiope, due to the necessit ol 
the heart sounds traveling rst through the 
i threo ‘ 4 of the chest alls be 
! ‘ reachu thre tetl cop adsftinall 
! ‘ itn fil tA 
coun nel iwkee 1) hie heart 
microphone he i mtuial pattern of heart 
imal on an oscilloscope lramed pr 
il cul Hterpret. the patter to dete 
e the « wt sounds taking place it thee 
port of location of the microphone thin 
the he t 
\ nute cdiapha W located in the tip 
ol © catheter 4 rected 1 i pu tine 
‘ TT device te onvert blood pre ive 
mito clectrical ene hiicl re also shown 
the oscilloscope An clectirocardiogt ipl 
ooked into the circuit sho thie ph man 
ulltaneou OSCLLOSCOp ne prrctiire ol the 
lieu ound the tlood pore tine tinal thre 
electrical input se enerated tb the heart 
Hh al hic ne of extreme PEER poco Cann " 
diaviosin the type of heart defect and it 
‘ t location 
Cat Eye 
Po View Mars 
I hve Cait bye light annpolitne ol the 
I S. Aw borce Vn Research and Devel 
piient Comnnane \R IM i provict 


‘ mcan hao im erin thie quiestion 











i tls provi thie " ‘ to ott 





uestiot thrat tiave on Conce ‘ istionge 


























entional photographic methods 


out ot Rome 


earch program ot the \R 1 tinder the 
monsorship of \R IM \cronautical Re 
earch Laborator it Wrioht Ai De clop 
ment Conte W ALM Davton, Ohio, can 
ec a scene at night and reproduce it with 
davlight brightine even hen the human 
eve can see nothin Research ork on Cat 
bye transducer was conducted tor ARIM 
ly Westinghouse Corporation ancl sth 
Radio Corporation of \merica RCA 
Conventional photographs of planets and 
other heavenly bods tuken even ith the 
best tel cope utter trot the jitters 
Ihe jitter 1 caused | tremor ol oat 
masses in the earth itimosphere which 
iffect the resolution of distant object uch 
as planets and galani because the light 








being emplo ed to 


















































































































“atomic watchman" 


of white-hot titanium 
demonstrated by 
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inside a shielded lead “box” having walls 
about four inches thick. When a door in 
the “box is opened, a beam of gamma 
rays passes through the furnace walls and 
1cross the top surface of the ingot 

If the ingot inside the furnace is too 
high, it parth blocks the beam ol gamma 
rays, reducing the amount of radiation get 


ting through the furnace. If the ingot is 


too lor the beam is interrupted less by 
the ingot ind the amount of radiation 
through = the furnace is greatey I hese 


changes in the amount of gamma radiation 
ire used to detect the migoLs position and 
brin it to its correct level 

The gamma rays passing through the 
hurnace ine detected bv means of two 
scintillation counters Such a counter 
contains a crystal which changes the gamma 
avs into flashes of light. The counter then 
convert the light flashes into” electrical 
pulses and amplifies them. These amplified 
pulses are fed to electronic circuits which 
we designed to drive a hydraulic system 
that raises or lowers the titanium ingot to 
the exact position required for proper op- 
eration ot the are turnace 

The hole system is so precise that it 
can detect and maintain the level of the 
titanium ingot to within one one-hundredth 
of an inch of its ideal operating position 
If, for any reason, the ingot moves beyond 


its prescribed limits, the gamma 


ay con- 
trol catise immediate shutdown of the 


hiurnace 


Radio Contact 
with Mayflower II 


The most powertul commercial marine 
clegraph station found im the United States 
maintained constant radio contact with 
the Mayflower 17 during its six-week voyage 


from Plymouth kngland to Plymouth, 


Mas it was announced by Radio Corpo 
ration of America (RCA) 

Initial contact vas established by the 
RCA’s coastal station WCC at Chatham, 
Maas is soon as the replica of the original 


Mayflower lett its British docks Ihe first 
ne ive i a bon voyage ish from 
Mavor R | Wagner Ji ol Nev York, 
N. ¥ 


RCA technicians said that although ex 









cellent: radiotelegraph communication was 
possible, the small transmitter aboard the 
Mayflower Il prevented any oice contact 


ntil the ship neared mid-Atlantic \t that 


pom on he vovage, a live voice pickup re 
porting the vessel's progress va rrvincte 
iWailable for network rebroadcasting in the 
tL nited States 

The installation of the radio transceiver 
on the Mayflower II replica is the only de 
parture from the original ship's furnishings 
In all other respects, the sailing vessel is 


said to be identical to its 7th Century 





Prorocy pe 

The RCA marine station scheduled to 
track the tiny, wood-hulled cratt was located 
on the site of the original May/lower’s 
first landfall. Because access to the Chatham 
beach was blocked by a = sand-bar that 
essel turned north to Provincetown at 
the tip of Cape Cod but finding no tresh 


vate finally sailed across Massachusetts 


Bay to make its histori landing in 


Plymouth in 1620 
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Crystalline Material 
Harder than Ceramics or Metals 


called 
mark), 


A new group of basic materials 


“Pyroceram” (registered trace 
harder than high carbon steel, lighter than 
aluminum, and up to nine times stronge! 
been developed re- 
Works, Research 
Corning, NY 


enginecring ma- 


than plate glass, has 


cently by Corning Glass 


and Development Division 
This entire group of new 
terials can be made with a variety of prop 
erties 

Over 400 


tions have 


different Pyroceram composi 


been developed at Corning’s ré 


search laboratories The first commercial 


use of these new materials will be for a 


guided missile radome 


Claimed to be one of the greatest techno 


logical advances in glass research since the 


discovery of heat-resistant borosilicate glass 


early in the 20th Century. Pyroceram, by a 


revolutionary manutacturing process, non 


crystalline glass is turned into a hard, non 
porous crystalline material 


It can be tailor-made with thermal ex 


pansions ranging from slightly negative to 


high 
metals, ‘The 


enough to match those of heavy 


substance can have electrical 


insulating properties superior to those of 


the best commercial dielectric ceramics and 


can be made either opaque or transparent 


the first polycrystalline material ever to ex 


hibit this optical property 


Experimental Pyroceram compositions 


have flexural strengths as high as 60,000 


pounds per square inch, The strength-to 


weight ratio of one Pyroceram ts identical 


to that of annealed aluminum, greater than 


that of titanium and stainless steel and is 


being developed as the material for missile 


radomes 
In the announcement of this ne nate 


rial, it was stated that certain types of 


Pyroceram keep their strength at 
high as 1,300 F. With its 


strength-to-weight lightness 


tC mpera 
high 


ind ex 


tures as 
ratio 
characteristics, Pyroceram 


cellent thermal 


has great potential use as a substitute for 
aircraft metals 

“Unlike 
perature 


W. H 


and director of the 


most high-strength high-tem 


crystalline materials said Dy 
Armistead, company 


Research and Dev 


vice-president 
clop 
Pyroceram has great flexi 


made 


ment Division, 


bility in forming. It can be into large 


or complex shapes by any of the known 


glass-forming techniques. It is adaptable to 


mass production, and can be pressed, drawn 


blown, rolled, and centrifugally cast 


Another advantage in formability, Dr 


Armistead added, is the fact that certain 


types of Pyroceram can be formed by in 


vestment casting techniques such as those 


used in metal foundries, enabling it to be 


fashioned into complex close tolerance 


parts 
cones ot 


Missile radome Pyroceram pro 


tect the sensitive directional instruments in 


the nose of the missile from the sudden 


high temperatures 


flight The 


Pyroceram is 2,460 1} 


experienced in hyper 


son softening point of this 
which is above the 
melting point of some stainless steels 

Thermal shock resistance of some of thes 
than 


that of dense alumina and equal to that of 


new crystalline materials is greater 


fused silica. The resistance of one Pyro 


ceram to acid and alkali attack is nearly as 
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RADOMES made from Pyroceram, new family 
of crystalline materials, are taken at white heat 
from the forming machine and rushed to the 
annealing oven, shown here. Before final heat 
treatment, radomes are transparent; they turn 
into a hard, opaque crystalline material after 
treatment. 


that of Pyrex brand borosilicat« 


good as 

glass 
This entire tamily of me materials, was 

invented by Dr. S. D 


of Fundamental Chemical Researcl 


StOOKEY Nianayel 
Depart 
ment 

Ihe new materials are melted and formed 
like glass 


or more 


with each batch containing one 
nucleating avents Subsequent heat 
nucicating 


treatments cause the agents to 


billions of crystallites 


Pyroceram. As the heat 


form submicroscop t¢ 


in the treatment 
continues, each ystall acts as a center 
ot crystal growth 

It is by controlling the chemical composi 
tion and growth of these crystals that Pyro 
ceram is made with a variety of properties 
Phe end product, alter heat treatment, is 


an extremely fine-grained crystalline mate 


rial nonporous, impermeable ind hardes 
than most ceramics and many metals 
Additional 


properties of Pyroceram de 


scribed by Corning scientists include 


Hlardnes It is 
lightly 


harder than flint and 


softer than sapphire It scratche 
steel 
Porosit Gas 


niaterial 


cannot pass through the 
Elasticity: It is twice as stretchable as glass 
and two thirds as stretchable as 


Color: White 


clear, and it can be 


stcel 


opaque, translucent, yellor 


colored as ordinary 
ylass 


higi 


heat a nail can be driven into a plank with 


Toughness at temperature At red 


Pyroceram 


Highlights Planned 


for Western Electronic Convention 


WESCON 


papers at 14 


The technical 
1957 will 


during the four days between 


program tor 
offer 225 SESSIONS 
August 20-25 
when the electronics profession and indus 
convention life in San 


West 


dominate 
Francisco, Calif 

B. M. Oliver, convention vice-chairman 
for the Western Show 
WESCON and DPD. A 


chairman of the 


try will 
and the 


awnd Con 
Watkins 


Program Com 


Flectroni« 
vention 


Pechnical 


mittee, jointly announced the selection of 


papers that will make up sessions meeting 


Of Current Interest 


concurrently in the huge main pavilion of 
San Francisco's Cow Palace 
Mr. Oliver 


volved tour months of conferences and con 


said program-building has in- 


tacts throughout national protessional ci 
cles by a 34-man committee principally com 
IRE) 
members in the San Francisco bay area 
WESCON'’s technical programs have tradi 


responsibility of the San 


posed of Institute of Radio Engineers 


tionally been the 
Francisco and Los Angeles Sections of the 
Seventh Region, IRI 
West Coast 
ciation of WESCON 

Mr. Watkins 


versity 


COSpONnsor W ith the 


Electronic Manufacturers Asso 


who is with Stantord lt 


Electronics Laboratories has 


ported that the program selections 


made trom an unprecedented 5% ibstracts 


submitted 


Working in conjunction wit WESCON's 


irrangements committee, the technica pro 


gram group is perfecting plans for simul 


LanecoOUsS SESSIONS I) SIN sepal ite mecting 


areas of the spectator-seating banks of the 


Cow Palace's main arena. Meeting rooms 


each holding 


will be 


approximately 100 persons, 


sound-and-sight insulated trom 


activity by double thicknesses of 


canvas hangings, treated with compounds 


to reduce sound penetration 
Except for a 
Controlled 


Spec ial 
Research at the Fair 


night session on 
Fusion 


Hotel, all 


tations will be 


mont technical program 
Cow Palace 


scheduled 


presen 
made at the 
Following the sessions for 
the 4 days as well as the hour 


August 20, 9:30 a.m 


starting 
Duesday 
Dransistor Circuits 
Microwave 
Nonlinear 


Components 

Antomatic Control Systems 

Component Part Design and Perform- 
ance 

Klectronics Researctl Abroad 

Information Theor 

Tue ¥, August 20, 2:00 pn 

Model for Systems—Circuit Theory 

Sympo ium | 

Microwave 


( omputer System 


Ferrite Device 


Component Part Design 
Assembly 


hngineering 


Control, ind 


Manavement 
Antennas and 
Wednesday, August 21. & 40 am 
Semiconductor Devies 
Electronics in High Speed Flight 
Data Control Systems 


Propagation 


Sampled 
Communication System 
Military Research 
hlectronics 
Micro ive 
Wednesday 
Semiconductor 
Microwave Instrumentation 
Statistical Methods in Feedback Control 
Crystal 


bngines ring 
Requirement in 


Antenna 
August V1 00 pom 


Devices 


bilters Symposium 
Radio 
Data Handling Devices 
Wednesday, August %! 
Controlled 
Thursday 
Computers in| Network 
Microwave 


Computer Circuit’ and 


troadca ting 


Delevision and 
4 (i) pn 
Fusion 
August 292. 9°40 am 
Svnthesis 
Tube Ist Session 
Logical 


Instrumentation 


Nuclea 


Design 
Automatic 
Reliability 


Antennas 


Program 
Phursday, August 
Nctive 
Microwave Tubes—2nd Session 


[4 » (yt) pom 


Passive and Circuits 


























The Medical Applications of Super 
Voltage Radiation 

Instrumentation 

Vehicular Communications—Ist Session 








Production Techniques 
Friday, August 23, 9:15 a.m 


Audio 


Advance in 




















Microwave Solid-State De- 








vices 





Analog and Digital Computer Devices 











lelemetry—Ist Session 











Vehicular Communications—2nd Session 





Ne Electronic Techniques tor Indus 














try Symposium 














Friday 


t Itrasont 


August 25, 2:00 pm 














I nyinecriiny 





lelevision Receives and I clevisual 








Devices 











lone pheri Propagation 








lelemeti nad Session 











Nuclear Scrence 
































Safety Is 









































Your Business 
Is your portable electric equipment prop- 
erly grounded? If not, burns and death 


























hock ma result wcording to the 





causing 




















National Salety Council 
























































Irclivect§ inypurs too, may arise trom 
use of ungrounded portable electric equip 
ment if it is detective hor example a 
workman received a light hock trom a 








detective 





tool and dropped in on his foot 
shocks 
from heights 











sullering a p sintul 


also have caused tatal tall 


myypury Slight 





















































































































































Common portable clectri equipment, 
which often is used in homes as well as in 
dusti src luncte drill abrasive tool and 
Sa kven equipment that appears to le 
in sale operating condition may have short 
circuited broken or ¢ posed ines the 
Council state I hve may make contact with 
the metal tramework of the equipment 
causing it to become energized 














hock 


round wire 


lo reduce the danger of electrical 











itt benbprortanel that oa epal itt 

























































































ln pro ided trom the tool to a low-resist 
nee ground conmection, Water pipe metal 
framework of buildin or other metal 
tructures mm direct contact ith the earth 

may be used to ground equipment 
1 hie follos itt ite Hottie uvYyestIons on 











grounding portable clectrical equipment 


























1 When wiring 1 
protected 


enclosed with metal 














conduit: on yy armored cable, all 











couplings and fittings used to make con 
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see that the size is correct tor the 
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ot the nearest tuse or other automatic cut 
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1. No tuses 


operated switches should be 











automat cutouts oF hand 











inserted in a 


grounding line 











lo ensure automatic use of the 
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a common type of plug with a lt shaped 
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grounding blade and two standard parallel 
polarized blades now can be used 

additional informa 
tion is contained in National Safety Coun 
cil Data Sheet D-299 “Grounding of Port- 
Electric 


Ihe foregoing and 


able Equipment,” one of many 


prepared periodically by safety engineers, 


Particles of Matter 
Exist 6,000 Miles into Space 


Using a have de 
veloped for exploring outer space, Stanford 


Palo Alto 


unfolding a new picture of the 


radio technique they 
L niversity Calif., scientists are 
heavens 

In the first “controlled 
kina 


clusive 


experiment of its 


they have provided the most con 


evidence to date that particles of 
matter do exist as far as 6,000 miles out in 


that these 


space upper regions are not a 
rreat void disturbed only by an occasional 
meteor 

karlier concepts of the ionosphere as a 


200-mile-thick electrical “shell” of charged 


particles surrounding the earth are upset 


by their findings. Instead, the new picture 


shows tl density of 


t greatest 


the 50-mile-high 


particles at 
‘floor” of the ionosphere 


then a gradual thinning out of particles 


nto space 


I he it 


theories tor 


long-held 


magnet 


discovery shatters 


explaining storms 
and auroral displays, and has set scientists 
looking for 


new explanations, It also com 


firms a more recent theory advanced by a 


Canadian scientist to explain radio's curt 
ous “whistler” sounds from outer space 
The Canadian, Dr. L. R. O 


gested that whistlers are 


Storey, sug 
lightning-gen 


erated radio signals that 


penetrate the 


denser layers of the ionosphere and escape 


inte 


pace. The dense lower lavers normally 


reflect most radio signals, enabling their 


use for radio communications 


bscaping whistler signals, Dr. Storey su 


mised, are guided back toward earth by the 
earth's magnetic field. His idea implied that 


ufficient quantities of ionized particles exist 


far beyond hat scientists believed to be 
the limits of the ionosphere, some 250 miles 
up 

I hese issumptions are correct, according 
to the evidence presented by Prof. R. A 


Helliwell and his 
Radio 


port was 


Stanford's 
Their re 


associates at 
Propagation Laboratory 


given at a recent meeting of the 


International Scientific 
Washington, D. ¢ 
With 


Research the 


Radio Union in 


from the Office of 
Stantord 
controlled” 
Dr. Storey's 


Naval 


group carried out 


support 


the first experiment to test 


theory by 


using a man-made 


radio signal In 


previous “uncontrolled” 


studies of whistlers there was no wav to 


inpoint the source of signals 


generated 
by lightning. A signal 


the I S 


prearranged from 


Navy's transmitter at Annapolis, 


Mad., guided by the earth’s magnetic field, 
was estimated to return to earth after a 
looping, 20,000-mile trip) through space 
Sure enough it did—loud and clear—taking 


about three-fourths second for the journey 


Time delays averaging ipproximately 


seven-tenths second enabled Ernst Gehrels 
who was at the listening post at Cape Horn, 
5. “A. © 


ionosphere-reflected signals from 


distinguish between the 


regulat 
Annapolis 
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and those guided on the long path through 
Signals arriving via the space route 
(called the “magnetic-ionic duct” by the 
experimenters) also were 10- to 30-decibels 


Spac 4 


fainter than the regular signals. 

The fact that they received the delayed 
signal provides irrefutable evidence that 
particles of matter are present about the 
Helliwell stated. In the ab 
field 
radio signals in this 


ionosphere, Di 
sence of matter, the earth’s magnetic 
could not influence 
region 
Although 


of matte 


they have shown the presence 


above the ionosphere, it was 


added, they have little knowledge of how it 


is distributed—whether bunched or spread 


out evenly through space 


Remote Control for 
Vehicle Operates Any where 


\ unique system for remote control of 


vehicles has been introduced — recently. 


Equipped with this system, a vehicle may 


be used for obtaining data or information 


from remote, hazardous, or otherwise in 


accessible areas via a television transmitter 


The system is easily installed in any tracked 
or wheeled vehicle and uses electromechan 
ical actuators to control the functions usu 


ally performed by the driver. The vehicle 


may be controlled by radio or through an 


electrical cable which permits a variety of 


driver locations, Ordinary manual opera 


tion of the vehicle is not 


quick 


hampered, and 


switch-over from manual to remote 


control is easily accomplished 
A push-button starts the engine, and an 


iircralt-type control-stick steers the 


with 


vehicle 
right-and-left movement at the 
time that it controls the throttle 

and-aft Moving the 
stick all the way to the rear position applies 
the brake 
trol box shift the 


same 
with fore 
movement control 
Other push-buttons on the con 
vehicle into any gear se 
lected by the operator 
The rugged system 
Inc., Grand Rapids 


ope rate 


deve loped by Lear 


Mich 


most 


was designed to 


under the extreme environ 
mental conditions, It has been used in ac 
tual testing of U. S. Marine 


dangerous surf 


Corps landing 


vehicles under 


conditions 
In this application, the LVT was controlled 
by radio from a 


hovering helicopter or 


from an observation post on the beach 


Generator for 
Idaho Hells Canyon 


\ waterwheel generator stator in three 


sections has started its journey from the 


Pittsburgh, Pa., plant of the Westinghouse 
Corporation to the 
Snake 


the Idaho Power Company 


Electric Hells Canyon 


section of the River dam project of 
which will sup 
ply power to a very large area in the north 
western states bordering the rive 

The Snake River dam project consists of 
three dams to be built between Idaho and 
Oregon, one of which will be located in the 
irea known as Hells Canyon 

The 50-ton section being loaded onto a 
flatcar at the Westinghouse East Pittsburgh 
plant is destined for the Idaho Power Com 
pany’s 


Oreg., 


Brownlee Station at Robinette, 


where it will be coupled with two 
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other identical unis to form a complete 


Stator 
When the unit is assembled and tied in 


100, 111-kva 


complete. For the 


installation of the generator 


will be dams that 
Snake River 


Company has ot 


three 
ire planned to be built in the 
Idaho 


dered eight of thes 


rea, the Power 
waterwheel generators 
from Westinghouse, Four of these 
installed at the 

Station The 


destined to be 


tinits are 
slated to be company's 


srownlee other four genera 


tors are installed at the Oy 
Bow Station of the company 
The Brownlee Station units are rated at 
90, 100-4 each 
Ox Bow 


17 .500-k\ 


Those generators for the 


Station will have a capacity of 


{ ich 
Nuclear Energy Used 
in Probing Earth for Oil 


\t a 


three new 


press preview in Pittsburgh 


laboratories designed to 
ite the exploration of new frontiers of 
petroleum science, with a combined multi 
recently 


million dollar value 


by the Gulf Oil Corporation 


were opened 


These tacil 
ities measurably expand the 
company's Research 
nearby Harmarville, Pa 


With the 


ipplication of nuclear energy to all phases 


scope of the 
»S-acre Center it 


assignment of exploring the 
of the petroleum industry, the new A. W 
Mellon Nuclear 


launched into tull-scale 


Science Laborator ha 


been operation 


Already begun, it was revealed, are \« 


scarch projects which range from recover 


ing more oil by atomic methods, to possi 


bilities of improving refining by radiation 


to creating entirely new products by nu 


clear energy to speeding research by 


tracer studies 
This program has been thrown into high 
reay by the activation of the Laboratory 


principal unit, a % million volt itom 


smasher known a Van de Graatl par 


ticle accelerator. The machine is the most 


versatile radiation source of its type in 


privat industry and the most powertul tool 
for producing beams of electrons, protons 
neutrons, and penetrating o1 hard Xx 
research 


shielded 
handling “hot i highly 


rays applicable to 

Adjacent is a radio-chemiusts 
laboratory tor r 
radioactive materials. The second level ot 
the building, also 


third floor at 


underground, and the 
rround level, contain labora 
About 12 


directing 


teries and olhces scientists work 


in the building nuclear opera 


tions throughout the company’s S-acre 
Research Center 
materials ve 


Electron bombardment of 


arranges molecular structure in somewhat 
the same way as heat does in present refin 
ery processes. [he difference is that radia 
tion has the property of raising the temper 
ature of an individual molecule without 
raising the temperature of the treated ma 
terial as a whole 

As a 
eflect changes which heat is 


high 


destroy the 


result, electron bombardment cat 


unable to do 
because the ' 


\ ould 


scientists believe this line of research might 


temperatures requires 


material. Laborators 


possibly lead to nuclear processes whicl 


ould extract greater value than is 


possible from a barrel of crude, and 


io the production of entirely new material 
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CENTRAL equipment of the new Nuclear Sci 
ence Laboratory delivers a 3 million volt jolt, 
and is the most versatile radiation source of its 
type in private industry. Dr. G. G. Meisels ex- 
amines the table on which samples to be ir- 
radiated will be rotated beneath the nuclear 
beam 


As an 


Laboratory has 


initial step in this direction, the 


used irradiation to) pro 


duce from refinery gases, the highest qual 
hexamethylethane 


Although its 


ity gasoline component 


hich has 130 octane rating 
ost thus far is prohibitive, the accomplish 


ment illustrates radiation possibilities 


Standards Lab for 
Testing and Certifying 


1 nes 


and certifying master mechanical and elec 


tandards laboratory for testing 


trical measuring devices was opened re 


cently by International Telephone ina 
Felegraph Corporation (IT&T), in dedica 
tory ceremonies which featured an address 
by Dr. A. \ Astin, director of the Na 
tional Bureau of Standards in Washinetor 
1). ¢ 

To le known i the | ! 
ithin the PTX 1 
Radio 
building, 100 


Standara 
Laboratory, it is located 
Federal 
division's 
Rd., and ithin a 


eral Delecommunication 


fl elephone mad 


Compan 
factory Kingsland 
short distance of Fed 

Laboratori 
ITXT's research division. One of the best 
installations of 


equipped privately owned 


its kind in the orld, it is designed to 


provide a convenient service in the fiel 
of mechanical and electrical measurement 
upplementing and extending that of the 
States National 


irds to pri ate 


United Bureau of Stand 


compan to Orgatit/a 


tions such as universities and = scientific 
foundations, to U. § 
and to TIKI 
the world 


Ihe ITXI 
cording to J]. 1 


Government agence 


System companies throughout 


Standards Laboratory 


Gingrich, its president 


the result of increasing demand by indu 


try for the most mechanical and 


Moder 


tandardisza 


acctirate 
electrical measurement possible 


production methods demand 


tion of such work cres threads, for 
instance ind where under Government 


direction production ot a particular de 
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j 


fense item is farmed out to a number of 


manutacturers, it is vitally necessary that 
all component parts are 


With the 


procurement, the 


made to dupli ite 


standards increase tn “ollt-shore 
problem is becomime im 
creasingly complicated 
Electrically, the laboratory can provide 
manutacturers with precise measurements 


~ voltage, current, resistance frequency 


capacitance unl) similar basic electrical 
Voltage 
standards used by the LIX 
certihed by the Na 
Standards 


An ex imple of the Laboratory 


units capacitance resistance and 


other Stand 
ids Laboratory re 
tional Bureau of 
ibility 
to make 


precise measurement ‘ ! n 


in the determination of the dimensions of 
blocks hight polished 


yvaradsticks in 


gauge These small 


metal blocks are used as 


mechanical measuring and are certified by 


Tal ‘ Ph 


FREQUENCY MEASURING (left) is 
checked periodically against transmissions of 
radio station WWV, which is maintained by 
NBS, for transmitting standard frequencies on 


system 


a round-the-clock basis 


their mantutacturer to accuraci thin 


moh I he i] I 
Is Laborato can measure the 
block 


light rays to an 


millionths of an Stand 


ane engtl 
ot these itive directly b mie 
acctiracy ot better 

one- millionth of an inch This accuracy is 
ittained by use of the latest model of 
nstrument called a Carl Zeiss, Kos 
\bsolute 


kind in the United State 


Interferometer, the only one 


I hve laboratory's electrical pment 


permit mcurate measurement of radio 
up to 600 million cycle per second 


| 


iu determination of electrical resistance 


cat as 5 billion megohms, and a mall 
one ohm to an accuracy of one part in 


thousand 


Dedication of Plant and 


Equipment at North Brunswick 


\t a series of dedication ceremonic 
ly equipped and established plant 


Okonite Company at North Brus 


J., wa 
The firm had plant 
Paterson, and Wilke 


opened for operation 


three located in 


Vassar Sarre Need 


for les congested quarters ind more 








equipment as the deciding factor in the 
«quisition of the ne location. The most 
congested plant was the one in’ Wilkes 


barre and so, in order to make for a 
rounded operation, the equipment and pet 
onnel trom that plant ere moved to the 
new quarter 


Originally designed for an assembly op 


eration, certain tacilitt had to be ex 
tended in order to handle the needs of 
hea inclusts ith processing problem 
An industrial gas and compressed air setup 
erved by two 1l00-hp Worthington Vo type 
alr COMpressor hich deliver > cubs 


leet per minute at 125 pounds per square 


moh ‘ idequate 

\ main substation located 400-leet south 
ol the plant is served b two 26,400-volt 
circuit one a stand-b linne hich are 
on the Public Service Electric and Gas Co 

tem, A transtormer and distributor etup 
convert it to the mezsanine ubstation 
ithin the plant at 13,200 volt Ihe orig 
inal transformer equipment a capable 
ol handling 6,000 kya, but it was neces 
ary to install an additional 5,000-kva trans 


former tor the 4,160-volt system to supply 


the hea needs of the compounding equip 
ment Ihe 14.2-b distribution cables are 


bconductor 150,000 circular mils paper 


insulated lead covered cables installed in 
ducts. The 5,000-volt cables are nonshielded 


Okolite Ohoprene cables The H00-volt 


control cables we all Okolite Okoprene, 
both single and multiple conductor types 

fhe main electrical distribution system 
cluct were laid belo the floor level to 
provide for maximum plant flexibility 


hlectrical distribution within the plant 1s 


handled from five mezzanine area substa 
tions equall spaced throughout the length 
of the plant 


Heating and 


ventilation are handled 


from these inne wea im othe 


mes 7aAning 
ith 22 hot air units capable of delivering 
)’ million BHI im hous 


placed strategically 


Additional unit 
at doorways help main 


fain even 


temperatures. Ventilating fans 


located in the rool take care of air changes 
Conterence on 
Electrical Insulation 


The Annual 


on Electrical 


Meeting of the 


Insulation for 1957 will be 


Conterence 


held again at Pocono Manor Inn, Pocono 
Manor, Pa., October 21, 22, and 23. Many 
members will doubtless wish to arrive at 
Monday 
registration will begin on Sunday afternoon, 
October 20 


the Inn earlier than morning $0 


American Plan rates at the Inn will be 


S18 per person daily single room with 
private bath; $15 per person daily, two 
people twin-bedded room with private 


bath; and SIO per person daily special stu 
Manor 
(We earnestly hope this will permit 


dent rate on a dormitory basis in 


Lodge 


more students to attend our meetings 


There will be an added $1.75 daily to all 


of the foregoing trates to cover gratuities 


for dining room service, maid service, and 


bellman service checking in and out of 


the Inn. ‘This does not cover other miscel 
bellman Ihere is also a 


lanecous service 


s°), State tax which applies to the American 
Plan 


rectly with the 


Reservations should be arranged di 


Please 


Pocono Manor Inn 


state when writing that you will be attend 


ing the Conference on Electrical Insula 
tion 

The chairman of the Program Commit 
tee for this year’s meeting is planning an 
He is E. R 
Edison Company, 4 
Place, New York, N. ¥ 
Chairman 

Round 


planned on 


Thomas 
Irving 
Conference Vice 


interesting program 


Consolidated 


table discussions are being 


subjects of greatest current 


interest other 

Mem 
Annual 
Annual 


Literature on Dielectrics for 


Suggestions for topics o1 


items should be sent to Mr. Thomas 
bers of the Contlerence receive the 
Report of the Conference and the 
Digest of the 
the combined registration and membership 
$7.00 


meeting may 


fee of Nonmembers attending the 
revister for a $5.00 fee and 
do not receive the publications. No registra 
tion fee will be required of a bona ficle 


student attending the meeting, but not 


ishing to receive the publications 


ASTM Announces 
Ofhicers for 1957-58 


American Society 

(ASTM) for 1957-58 

have been announced as follows 
President-R I Kropl 


and director of research 


The new othcers of the 


for Testing Materials 


vice president 
Belding Hemin 
ay Company, Inc New York, N. ¥ 
Vice-President—} I 


ident and manage 


LaQue Vice-pres 
Development and Re 
earch Division Ihe International Nickel 
Co Ii New York N.Y 

Directors ( I Clark 
Timken Rolle 
Steel and Tube Division, Canton 
\. | Juve 


metallurgical en 
rineet Bearing Company, 
Ohio 
technical services re 
search, B. F. Goodrich Company, Brecks 
ville, Ohio; J. H School 
Rutgers University New 
Brunswick, N. J. R. I 


mechanics department 


director 
Koenig, director 
ol Ceramics 
Peterson, manager, 
Westinghouse Elec 
Research 
Pittsburgh, Pa.; R. W. Senifl, manager re 
search Ohio Railroad Com 


tric Corporation Laboratories, 


Baltimore & 
Baltimore, Md 


pany 


ASME Secretary 
Retires after 23 Years 
By unanimous vote of the society's coun 


cil 0 B 


secretary-elect) of The 


Schier, Il, has been designated 
American Society 
of Mechanical Engineers, it was announced 
by Dr. W. F. Ryan, ASME president. He 
will succeed ¢ Fk. Davies who will retire 
as secretary after 23 years of service in this 
office. The post of secretary is the chief 
idministrative ofhee of the society 

Mr. Schier, 49 years of age, has been a 


ASME 


member of the staff in various capacities 


member of the since 1982, and a 
for the past Il years. He was elected assist 
ant secretary in 1953 and advanced to the 
post of deputy secretary in December 1956 
He was graduated from Lehigh University 
in 1929 with an MI 


his masters from the same institution the 


degree and received 


following year. He was formerly associated 
with the Consolidated Edison Company of 
New York and held the rank of lieutenant 
in the.U. S. Navy during World War II 
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Synchrotron Advance 
in Design Is Announced 


The very forces that hold together the 
universe may now be examined by a 
atom smasher—of radical new 
Midwestern Uni 
(MURA), 


is being designed in 


synchrotron 
design, Proposed by the 


Research 


this unique machine 


versity \ssociation 


an equally unique manner with the help 


of an International Business Machines 


IBM) digital 


released 


computer Ihe eflective 


energy of this new accelerator 
will be five times greater than that ex 
synchrotron now 
States 


Laboratories 


pected from the largest 


under construction ino the United 
National 
When finished, the new 


United 


al srookhaven 
synchrotron will 
give the States a lead over the 
USS.R 


synchrotron twice as large as the 


which is now considering a 
Biook 
haven one 

MURA, which has its headquarters in 
Madison, Wis., is a 


nonprofit, corporation formed by 15 Mid 


group name for a 


western universities which have combined 
funds and personnel to provide the most 
up-to-date facilities for research and de 
velopment in the field of high energy 
physics MURA has been assisted by the 
National Foundation, the Othice 
of Naval Research, and the U. S. Atomic 
Energy Commission. Its technical group is 
direction of Dr. D. W. Kerst 
olf the University of Illinois, inventor ot the 


Science 


under the 


setation, another type of accelerator. In 


its first work of 
MURA is centered around the [BM 704 


clectionic 


phase ol operation, the 
computer, In the study of new 
techniques in particle acceleration it was 
found that the ever-increasing amount of 
computational work could only be handled 
by such an extremely powerful electronic 
computer 

The IBM 704 has become the tocus tor 
the first phase of this operation. Various 


design theories are tested by this 
MURA to at 


design 


being 
machine, thus permitting 
rive at the most efficient without 
the construction of many expensive work 
ing models and reducing the task of the 
model group 
Robert Haxby 
Doctors L. W. Jones 


Terwilliger from the University 


active experimental and 
under the direction of Prot 
ot Purdue University 
and K. M 
olf Michigan have 


model 


constructed a 
fixed field 
gradient synchrotron 


already 


working alternatit 


ig 

Phe Computer Division, under the direc 
tion of Prof. J. N. Snyder of the University 
of Lllinois, not only aids in the design 
studies, but also hopes to help train young 
engineers and scientists in the use of this 
indispensable tool to modern research and 
science 

Inasmuch as a giant accelerator ol this 
type opens up hitherto untouched areas 
for study, one can only guess at its pos 
sible practical applications. To the nuclear 
physicists the possible discoveries in the 
realm ol pure science are most exciting 
The new synchrotron is such a tremendous 
what it will 


see” in the atom can only be guessed 


leap forward in power that 


After the fixed field alternating gradient 
synchrotron is built, data 


gathered from it can be processed by the 


designed and 
computer, which can perform in) minutes 


or a few hours mathematical chores that 
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would require thousands of man-hours 


This new design will produce two proton 
beams of 15 billion electron volts, accel 


erated in opposite directions. On collision 


40 billion electron volts of energy will be 


available. To release the same amount of 
energy, a single beam synchrotron would 
have to be 10 miles in circumference 

The idea of setting up a head-on colli 
sion has been known for some time; how 
ever, it was not possible to get a suflicient 
number of protons to make collisions fre 
Keith Symon of the 
University of Wisconsin, now head of the 
MURA Theoretical lihiro 
Ohkawa of the University of Japan, now 
working with MURA; and A. A. Kolomen 
ski in the U.S.S.R., each independently sug 
gested the “fixed field alternating gradient 


accelerator,” 


quently enough, Prof 


Division 


whose increased intensities 


made the colliding beam idea feasible. Two 
such machines, each 500 feet in circum 


ference, would be no larger in size than 


one single beam machine 


fifteenth the 


producing one 
available energy 

1e¢ “elementary” particles, to be studie« 
I} l ntary ticl to | tudied 


by this synchrotron, were first discovered 


in cosmic rays. Protons and other atomic 


nuclei streaming down at’ energies of 


several billion electron volts smashed into 
other protons and neutrons as they struck 
the upper what 


atmosphere in might be 


characterized as nature’s atom smasher 


rockets 
brought back to 


Balloons and with recording de 


vices earth the faint 


fragmentary traces of these new § strange 


particles, difficult to identify and classify 


Under laboratory conditions they were 
first produced in the $3 billion electron volt 
Brookhaven and the 6 bil 


lion electron volt Bevatron of the Univer- 


Cosmotron at 


sity of California. They presented a jumble 


of data which defied theory and actually 


led to the rejection of the classic theory of 


parity, which postulated a symmetrical 


atomic structure, now considered asym 


metrical. It is believed that the “elemen 
tary” particles are in some sense manifesta 
tions of the forces that bind together the 
nucleus. The need for 


high energy accel 
y 


erators that can produce these particles 


and produce them in sufficient quantities 
has hecome There 
are now approximately $0 of these particles 
SS.R 
particles and 


have passed this information on to Western 


increasingly urgent 


known to exist. Scientists in the | 


have discovered several new 


scientists in a surprisingly free exchange 


of knowledge 


The interaction of these minute atomic 


particles is governed by the same basic 
laws that govern the motions of the planets 


What 


aided by the 


and stars throughout the universe 
the MURA. synchrotron 
IBM 704, will 


but what is 


produce is yet unknown 
hoped for is to push closer 
to a better view of the “elementary par 


ticle and a better understanding of the 


nature olf matte 


Microfilmed Cards 
Read by FOSDIC II 


Phe National Bureau of Standards (NBS 
has completed rospic Il—a high speed elec 
tronic device that can read 


copies of 


microfilmed 


punched cards and search for 


cards containing specific information. Fospi 
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FLOW DIAGRAM showing general operations 
of the microfilm punched-card reading Fosdic I! 


II (film optical scanning device for input 
to computers) is an extension of the work 
which resulted in the 


original Fospic, a 


device to read microfilmed census docu 
ments. Sponsored by the U.S. Weather Bu 
reau, the present machine is designed to 
aid in the high-speed processing of weather 
data contained on ove 
Weather Records Center in 


Asheville, N. ( It is essentially an elec 


300 million punched 
cards at the 
tron which 


scanner reads filmed images 


of these punched cards, seeks cards con 
taining special information, and copies this 
information onto new cards for computer 
Ihe device was developed by M. I 
Palasky of the elec 
NBS 


permanent data on 


input 
Greenough, and E. ¢ 
tronic instrumentation laboratory of 
to link large files of 
punched cards with automatic data process 
ing equipment 

In maintaining punched card files, the 
cost of storage and the difhculties of preset 
vation have always been pressing problems 
Cards are subject to handling damage and 
individual loss, and the itself 
Moreover 


quantities of 


paper stock 


deteriorates in inactive storage 


with extremely large cards 


iccess to the information contained on 


them is time-consuming. Through the use 
of microfilms of the punched cards, together 
with rospic Il to recover the data rapidly 
(1) file storage space can be reduced by a 


factor of over 100, (2) the searching logic 


permits a high degree of selection }) dup 


lieate files can be prepared easily and 


economically 1) visual inspection of the 
ita content and condition of the storage 


file is readily apparent with a microfilm 


FOSDIC I! scans microfilm images of punched 
cards, searches for specified information, and 
copies selected item onto new card. Film scan- 
ning assembly is contained in racks at right 
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viewer, and (5) data can be preserved al 
most indefinitely. Chiefly for these reasons 
microfilm was selected as the new storage 
than magnetic tape. 


The entire image is read out while sta 


medium rather 


tionary. The unit reads the film, row by 
row, in the proper order while maintaining 
with the card 


synchronization punching 


machine. This general method of extract 
ing the information is closely allied to the 
method of searching. The card is located by 
the same procedures but in seeking col 
umns, the machine assumes it is interested 
in all columns. However, it examines only 
one row at a time in each column. The con 
tents of that row are registered in the mem 
ory and rospic IL waits until the card punch 
extracts this information. Immediately al 
ter the information is called tor, rosme I 
scans the document again looking only at 
the next row This is repeated until all 
12 rows have been presented to the punch 

It is expected that rospic IT will be tol 
lowed by similar instruments for reading 
information contained on microfilm images 
There 


is good evidence that the searching 


speed ot the present device, for instance, 


can be raised considerably without appre 
Asicle 


there is the possibility ot modity 


ciable loss of reliability from taster 
versions 
ing these scanning techniques to provide an 
information retrieval machine that searches 
filmed 


punched cards 


documents accompanied by coded 


Photographic, rather than 


electrical, copying of the data might then 


we employed 


A Simple 


Transistor Beta Tester 
A simple, inexpensive laboratory instru 
ment for measuring the current gain, or 


@, of a wide variety of transistors has been 
developed by the National Bureau of Stand 
ards (NBS) Ihe 
by G | 


instrumentation 


testing device designed 


Montgomery of the electron 
laboratory of NBS, mea 
common emitter 


ures the short-circuit 


current gain of pnp or Nep-n transistor 
at low audio frequency 

In operation the transistor is plugged in 
to the instrument, and a dial i 


to the 


vlypusted 
point where a tone is heard trom 
a loudspeaker. The (} ts then read direct! 
from the dial. Properly calibrated, the in 


Strument can measure 4 accuratel over 


range of 10 to 170 


I he circult i similar im principle to 
one used for measuring vacuum tube tran 
conductance. In such a tube circu part of 
the plate voltage is fed back into the rid 
through resistor and transformer 
Similarly 


circuit for measuring transistor 


coupling 


to cause oscillation 


output i fed back into the input tl 
1 variable resistor and a transformer 


the resistor is properly 


adyu tec the 
cuit begin to oscillate it an mucdio tre 


quency Ihe dial on the iviable resistor 


be calibrated through a substitution 
method 

lo reduce the number of controls to a 
rreitniriiin 


that the 


circuit parameters are chosen 
transistor will adjust itself to a 
specified d-c operating point. The resistor 
in the circuit were selected to fix thi poe 
at about 5 volts collector potential and | 
collector 


milliampere current For any 





construction of full-scale plants of this 
specific type. As the AEC announced on 
December 21 1956, there has been a pro- 
longed delay in the startup of the homoge 
nous Reactor Experiment No. 2 at Oak 
Ridge National Laboratory occasioned by 


nonnuclear defects consisting of mi roscop i 





cracking in the leak detector system and in 
the flanges in the high pressure system to 
vhich the leak detector system is connected. 


lime had not permitted an evaluation of 


| 
f 
the full significance of these problems in 
relationship to the construction of a large 
scale aqueous fluid fuel reactor when the 
AEC issued its invitation on January 7, 1957 
= Specific determination of a target date 


for completion of a large-scale aqueous 


oo- 
200-10,000 ohme (Ns 7) luid fuel reactor will be dependent upon 
further results from the AEC’s research and 


T, ~ 500- 3.2 ohms 
development program. The timing of any 
When 25 kilohm potentiometer is properly adjusted for VEC request for funds to initiate a Govern 


ment-financed project involving such a 


CIRCUIT DIAGRAM of transistor |) tester 
@ given transistor, circuit oscillates at an audio frequency and tone can be heard from loudspeaker 
reactor also depends upon the results of 

the research and development programs 
le issistance to industry both public Not connected with the foregoing an 
and private, to use its resources in develop nouncement, but of interest and in line 
ment of engineering information on per with Pres. D. D. Eisenhower's atoms-for 
lormance of nuclear reactor and to ad peace program the AKC has authorized 
time when nuclear power will publication of its complete file of declassi 
lex Micro 


ince the 
become economically competitive fied information through the Reac 
Corp., publishers 


[his modification to the third invitation print 
AEC documents, the col 


provides for an extension of the required In addition to 
plants utiliz lection will include the full text of mate 


completion date tor full-scale 

ing fluid fuel reactor systems from June 30 rial from non-AEC sources except a small 
1962, to at least June 50, 1963, ‘This exten percentage for which copyright’ permission 
sion is necessitated by delays experienced could not be secured, Researchers now will 
in the AEC’s research and development 


program which is expected to provide basic thei 


have 60,000 scientific papers extracts at 
fingertips, dating from July 1947 


information necessary to the subsequent through January 1957, 


LETTERS TO THE EDITOR 


expressly sood to 
Publication +t in no wi rstitutes 


TRANSISTOR |) measuring instrument developed INSTITUTE members and subseribers are be made by the writers, 
; to contribute to these columns expressic 

at the NBS is inexpensive to build and simple opin dealing with published articles 

subjects of ge ral profess 


ment or recognition by the AIEE. All 
or other mitted for publication 
mot « 
sid be submitted 
inked drawing without lettering, the othe 
Capt s should be supplied for all illustratt 


to use for testing the short-circuit current gain papers 
interest. While endeavoring to slish 


of a wide variety of transistors 

letters as possible, Electrical Engineering 
publish them in whele or in 5 
letters 


the right to 
to reject them entirely. State ste in 


transistor whose (} talls ithin the measur 


ip ratipe ol the iistriument these ad 


iH be closely approximated when Rationalization of Units 


transistor i plugged in 


sented by magnetic flux and magnetic pole 
strength, which are dimensionally the same, 


In To the Editor and in electromagnetic units (emu) may 
characteristics of the 
ot fh. The Di Silsbee’s timely discussion, “Does 


I hie frequen at hich oscillation 
therelore both be measured in maxwells 


in depend upon the 
However, | maxwell of magnetic flux 
Change Unitse in your 10° webers (in both MKS systems), whereas 


1 maxwell of pole strength may be 4x 


anstormer and the phrase hiatt 
transtormer Rationalization 
l or 2 \pril 1957 issue is a clear exposition of 

involved when only 10 webers (MKS rationalized units) of 


as those of mass 10°" webers (MKS unrationalized units) 


irrent ratio of the usual audio 
i i broad maximum centered at 


md if the phase shift of the transistor the semantic difficulties 


ullicrently mall, oscillation begins at four dimensions (such 
frequency near this maximum, However length tine ind current) are used = to \ quantity which has caused much con 
the transistor iin required to produce name electrical units. It is, at the same fusion is the intrinsic impedance ot free 
oscillation tor given cial setting is not time, a demonstration of how difhcult it is space, which apparently can be both 120, 
ohms MKS rationalized units) and 30 


function of tre to find a satisfactory terminology to. ex 
differences between rationalized ohms MKS 
Silsbee’s concluding paragraph draws 


i particularly SCTISELIVE 
CQuency Phu measurements accurate to plain the unrationalized units) 
unrationalized systems with the use Di 


te per cent ol full seale can be ma 
ittention to this impossible situation, but 


of only tour dimensions 


Dr. Silsbee’s account, by paying 


thin a 


expected 
proper does not offer a solution, May I be so bold 


is tO suggest that I can supply one 


ittention to the semantics involved, ex 
paper recently published it was 


Fluid Fuel Reactor plains how these difficulties have arisen 
points out that, paradoxically, | oersted shown that 


al 
Completion Date Extended He 1 self-consistent system of equa 

can be 1,000/4a ampere-turns per meter tions and units 
ist the six most common systems 


can be developed to take 


1.000 ampere-turns per in at lei 


I I Strauss, chatiman ot the \tomic sometimes and 
of electrical units (MKS rationalized and 


Fnerey Commission \k« recently an meter at others 


nounced a modification to part of the AEC’s Similarly a magnetomotive force 
10/4 ampere-turns (MKS esu emu Gaussian and Heaviside 
Lorents units This approach provides 


of 1 unrationalized units electrostatic units 


to industry for participa rilbert may be 


third invitation 
tion i its Power Demonstration Reactor rationalized units) or it may be 10 ampere 
both a method and a terminology for con 


turns MKS unrationalized units 


‘romram which was issued in January 7 
more interesting example is pre verting 


Through this program the AFC pro An even 


between equations and units of 
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Various stems 
tionalized. It 
fo: 
avoids 


named 


the units of 
the 

Dy this svste 
tional units 
different systems 

lransitional uni 
md 


solidly angle 5 


sons, thu Mnaking 
dimens Ration 
the 
iigie 
In 
Here 


several 


OS 


process ol cl 


Hom One 
steradians i 
space 
ipparent 
earlier 

ol 

general 
lorce I 
the tk 


Mass 


iin 
ve ©} tor 
mary) dimensions 


a sho. 


difficulties 


an 


p< rinits 


rationalized and 


ill uid, thus 


SVSLCmS 


described 


m ! called 


unta- 


supplies unambiguous names 


ts depend on recognizing 


ingle U as 


total of six 


! i 
pram adimen 


ya sc paral 


lization is then simply 


in the unit of soli 


teradian to one 


has 


only the solution to the 


sph re 


j 


been explaines 


par wloxe 


lengtl time ind 
ly slightls conven 
rth J time 7 


fundamental (or 


cul 
idee 

len 
rtit 


pri 


CLLTTICTISIONS ol 


referred ¢ 


Ics 





Oua 


Magnetic 


bntensity 


field 


Magnetomot 
mimi 

Magnetic 

Magnetic 


defined by 


fle 
sire 


pH 


pole 
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mentioned 
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I he 
and MKS ti 


names ol 


iPysitie 


unit quantitte 


val cirat ine 


The 


120x 


intrinsik inl 


ohms per turn 


per turn steradiar One 


retention in 


COMO! is 


onms pel sMpuare na impel 


both of which arise from particular phy 


situations, is ad i similar teel tor 


dimensional ! "1 w directions 
space 

lo 
U to 


the 


sum up 
dimension 
grounds constant 
dehnin 
ind 
transitional 
met 


the 


proportionality equations 


by associatior 


Supplying name 
ith | 


ingles le 
| 


ith 


to tint 


' 
gives not only a id, but also 


terminology based on nature ol 


problem I his common 


tol 


while yet 


provides a 


gvuaue parties vishing to communicat 


individual 81 
pass freely fre 


mothe 


retaining 
illo 
system 
ot 


tems. It myorne 


one ol units to 


fear paradox o1 NCOMSISLTCHE 


Very 
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nd includes two w chap on complete 
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Reference ive scattered throughout the 


‘ERE RING ECONOMY. By H. G 
Hall, Ine Englewood Cliff 
edition, 1957 8 | - 


bound Q5 I he 


I hue 


NJ 


*rentice 
b 
theor ind practice 


sluation of economic 


page ) 


determination and « 


ire set forth for engineer and engineer 


tudent In addition to general revision 


ition ha i new chapter on income taxe 


econom touclic Other subject 


book 


incremental 


nnecrn 


in the include depreciation; first 


iviable differential mar 
md sunk cost break-even and minimum 
evaluation replacement ina 


vation ersonnel 


TECHNICAL LITERATURE 


technical litera 
readers of Electrical 
addressed to 


The following reeently ineued 
interest to 


ture ma be of 
Engineering. All inquiries 


the issuer 


REPORT 1956 AIIONAL Bil 
REAU OF STANDARDS, NBS MISCELLANE 
OUS PUBLICATION 220, 158 page H0¢e (Order 
Superintendent of Document { S. Go 
Printing Othe Washington 25, bD. ¢ 


A\NNUAI 


from 
ernment 
[his report summarizes the research and de 
opment tivities of the National Bureau 


NBS) in the ph il 


iy «1956. Brief description 


Stundara cena aur 


ve wmcomplishment in 


ronsibilitie hich include mainte 


« standards, determination of ph 


mul properties of matter, develop 
od md instruments of measure 
of calibration, testin 

During the 

tunifiicant ult re ichieved n 


dealin ith 


entit 


electronic. computer clee 
trumentation md the properte of 
material A new high-speed com 

the geographic fallout pattern 
i nuclear explosion is developed tor the 


nic Ener Commission \F¢ De 
| 


clopment 
on i micro 


evice hich 


uccesstull completer 
torage ind retrieval ad 


idl acee mv one ot 10.000 


nicro 
ned images located on a lO-inch- square sheet 
filin Ihe NBS 


turnin ana 


ilso developed a technique for 
torin large number ot tree 
ment 
ibsolute hela 
NBS completed a com 


« dictionary of color name which lists 


hil reactive molecular trag 


ature near vero, In the 
ind metrolos 
OO individual color names and define 
mderstood 


terms casil 


hield tud ol the 


in simple accurate 


orker in different 
entation of tati 
completed 

‘ ection 


i resume 


mizational material and 


ublication bh tall member 
Foreign remittance mu 


ition price 
ARTED EMPLOYEES. Lhe 


NAM 


tud hich is deseribed a 


{ Nlanutacturer 


for buildin better 
ill tegories ot hite-collar peo 
rou include technical and pro 
nal, clerical and stenographic, supervisor 


Lirbinpistrative chyinec#riiy ime crontite 


id researc ind stall personnel. The stud 


NAM 


Management 


wicdition to the continuing 


meet the need 


to help 


collar people co ) irea which 

i hold the answers to job satisfac 
vw Offee and laborator The ire statu 
communication 


booklet set forth 


mad recognition, compensation 
ind supervision. The 64-page 
ound practice in each area. It is designed to 
help employers find out what salaried workers 
mt in their job, and then point up ways and 
itistactions. Be 


ot providing these job 


workers has 


total 25.4 


the number of white-collar 
increasin teadil they now 


with 24.9 


been 


million compared million production 


Of Current Inte rest 


orker NAM appointed about a year and 
alaried per 
Hawker 
Company, and 
Pont Fastman 
Electric, Ford 
companics that are leaders 
field. Thi 


entire irea Of per onnel 


i halt , sory group on 


onnel, the 


ident Armstrong Cork 


roup is headed by ¢ I 
ce-pre 
imcluce representatives of Du 


Kodak Motor 


Coodricl ind other 


General General 


n the industrial relation committee 


is been exploring the 


md human relation communication ind su 


pervisory problems in relation to the ilaried 


orker, Ihe 


included 


results of the committee ork are 
booklet tilable 

NAM headquarter 2 
Fast 4&1 w York 17, N. ¥ 


in the new which i i 


at Oe at the 


TRANSISTOR FEEDBACK AMPLIFIER DI 
SIGN. G. I 
for Office of 


tjenning, University of California 
Naval Research. October, 1955. 29 
page 75¢. Order PB 121556 trom Office of Tech 
nical Services, [ S. Department of Commerce 
Washington 25, D. ¢ A method was devised for 
! wideband transistor in 


design of a multistage 


corporating constant resistance ladder networks 
feedback path I he 
feedback 
out use of equity slent circuits for the transistors 
Thi i 

measured 
back 
ipplying 
ot the 


n the external method 


illows synthesis of the amplifier with 


swccomplished = b ipproximating the 
feed 
then 


impliher gain function without 


with a rational function of frequenc 
feedback 


path 


unilateral theory in design 


teedback etlect are 
ladder 


other 


Interaction 
climinated by use of 
teedback 


method is said to reduce design 


contant resistance 


network im the path Among 


1vantage the 


1 complex plane 


iene con through use ot equipment 


uch a anal or Spirule, and 


ipplying root locus technique 


SYMPOSIUM ON MINIMUM 
VALUES O ELECTRICAI 
MATERIALS—SIP 188 Thi 
yvesented at a meeting of the American Societ 

lestin Material ASIM) Committee D-9 

Flectrical Insulating Material held in Feb 
Philadelphia, Pa. There is occa 


reference to the 


PROPERTY 
INSULATING 


yinposium was 


iat 1950. in 


ronal facetiou factor ot satety 


is the factor of ignorance This has 


in fact for such a reterence Im the ‘ of 


electrical equipment for example the ifety 


factor is based on the minimu expected ilues 


for electrical and physical properties of the com 


ponent materials, as well as an estimate of the 
extremes of conditions which the equipment may 


encounter under adverse circumstance Results 


ot materials test hould enable a prediction as 


to the lowest expected ilue for a propert ot 
i material so that the designer ma take this 
nto account in establishing the ifet factor 
information is not readily 


method Al 


been ome prowre in estab 


Untortunatel thi 


btainable from many present test 


proces for 


| predicting minimum val 


there 1 need for turther work 


nposium may be considered a 1 report 


middicatin i baseline for additional 


ition toward establishing ifet factors 


on of knowledge rather than ignorance 


Copic of thi -page publication ma be ob 


American Societ for 
Race St., Philadelphia 


ASTM member SI 


tained from the 
Material 1olo 
7 + 80 


JOURNAT Ihe first ue of ft 
Trostitute SRI 
j April 1957 


nnouncement by E. | director of SRI 


Stantord Researcl 


i ublished in iccording 


[he new publication present crentife and eco 


nomic ibyject in comparativel nontechnical 


language ? 8 designed primaril for research 


cdlirector imal ke executives in busine inact 


i ind Government. Editor of the ,-page ma 
Scarlott, manager of SRI pub 


ition department Ihe |] 


ne is Charle 
iyrnal teature irti 
by tafl member ind guest contributor i 
presented at SRI-spon 


elected paper 


ored meeting Interpretive ummaric ol re 


earch projects also are 
of the Journal 
pecial assistant for guided missile 

Secretary of Detense N. H. Jacoby 
School of Business Administra 
tion, Universit of California at Lo Angele 

Kenneth Eldredge. Fred Kamphoefner ind Paul 
Wendt of SRI's Control Systems Laboratory; and 
Dan MeLachlan, fr 
entist at SRI 


included, The first issue 
irticles by FE. V. Mur 
Ofte 


included 
phree 
of the 


ot the Graduate 


fundamental research sci 
Copies of the Journal may be 
obtained from the Editor, SRI Jo Stantord 
Research Menlo Park 


$1 a copy, $4 per vear 


a nal 


Institute Calif. Cost is 
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INDUSTRIAL 


lurbine Generators to Japan. Two 
156,250-kw turbine generators, among the 
Westinghouse 
2278, Pitts 
two utility 


largest 
Flectric 
burgh, Pa 


ever exported by 
Box 


sold to 


Corporation 
have been 


companies in Japan. The high efficiency 
add 
annually to the 


Japan 


station of 


units, which will over 2. billion-kw 


hours power supply of 


will be installed at the 
Kyushu Electric 
Osaka 


Company 


southern 
Karita 
Company 


Kansai 


Power 
and at the station of 


Flectric Power 


Titanium Casting Research. Oregon Met 
PO. Box 311 
operation a 100 


allurgical 
Albany 


pound capacity consumable electrode fur 


( orporation 


Oreg has in 


nace tor producing titanium and zirco 


nium castings. Because titanium and zit 


conium in the liquid state react with 


every known element except argon and 


helium, the mold itself must be contained 


in the melting furnace 


Castings will soon 


tilable as pure titanium, zirconium 


or alloyed with aluminum, vanadium, tin 


chromium, manganese, molybdenum, or 


in almost every conceivable alloy 


I he 


characteristics of titanium are 


com 


bination most important physical 


its strength 


to- weight ratio and its corrosion resistance 


/irconium has a growing potential as a 


structural material in atomic power re 


mtorr because of its low rate of absorp 


tion of thermal neutrons and its resistance 
reactor 


fo corrosion at temperatures Re 


quests for additional information should 


be directed to Stephen Shelton, General 
Manage Metallurgical 


\Ibany 


Oregon 
Oreg 


Corpora 


tion 


Salt 


l icite 


Spray Testing Chamber. An all 
salt 


salt 


registered trade mark) spray 


test chamber for determining fog 


corrosion: resistance of materials and com 


introduced by Associ 
! he 


application for environmental 


ponents, has been 


ited Testing Laboratories chamber 


find icte 
electronic 


alt spray tests inv the mstru 


ment iwiation ia rine reneral metals 


and other industries, and meets the exact 


ing requirements of militar 
Mil-k-§272A 
additional 
William 
\ssociated 


Ra., ¢ 


specifica 
OO-M 
write 
Chiet 
Testing Laboratories 
ildwell, N. J 


tions such as and 


1514. For 
dlirecth lo 


information 
Ponkowich 
binginees 
112 Clinton 


Bookkeeping Machine. A high-speed bank 


bookkeeping machine, combining electro 


mechanical and electronic principles to 


bring a high degree of automation to the 


Lime COnsumMing posting operation has 


sale by 
Mich 


compact 


been deve loped for 


Detroit 32 


Burroughs 
Called the 


machine 


( oOrporation 
“Sensitronic the ney 


uses clectronic components and magnet 


cou stripes to perform most ot the post 
Ing Operations without assistance from an 


variety of forms, permitting bankers 


operator Sensitronic is able to han 


dle a 
to specify the printed results desired on 


the torm 


4 Circle 14 on the card 


NOTES 


Mobile Unit Demonstrates Air Breaker. 
Federal Pacific Electric Co. bring 
ing “the Mountain to Mohammed” to 
introduce the company’s new DS1 
breaker to utility executives 
I he 
all-weather 
the 


Is now 


type 
air circuit 
and consulting engineers breaker is 
highway 
field o 
The 


and 


transported in an 


truck for demonstrations in 


downtown offices in western states 


air breakers are supplied with 5 


15-kv ratings for continuous 2,000-ampere 
The 15-kv unit will 


loads satisfactorily 


/00-kva loads. Features of the 


breaker design include metal cladding tor 


inte rrupt 


unusually 
Federal 
breakers 

San 


manufactured 


indoor or outdoor 
rugged 
Paci 


originally 


service 
drawout construction 
DST ait 


designed 


type circuit 


and built in 


Francisco, are now being 


ly the Fastern Switchgear 


Keyser Ave 


company ‘ 


Division, 8&8 Scranton, Pa 


announces the 


Relocation, Heywood-Robinson Com 


pany new location of its 


irchitect-engineering, design, and execu 


offices in 
Liberty St 


tive The Engineering Building 
114 New York, N. \¥ Hey 
ward-Robinson, a diversified architect 
enginecring Organization 


field 


include 


specializing in 


the industrial has enlarged its ac 


tivities to construction as well as 


plant and building design 


Power Synchrotron, 
I he 
Box 
plier of electrical equipment to power the 


Brook 


Equipment, Largest 
Electric 


Pittsburgh, Pa 


Westinghouse 
2278 


Corporation 
will be the sup 
largest atom smasher at 
haven National Long 
Island, N. ¥ The feed 
power to 240 magnet cores which are ar 
ring 
\round this ring will speed protons 


world’s 
Laboratory 
equipment will 


ranged in a 842 feet in diameter 


posi 
atom 


tively charged 


ol 25 to 40 


sarticles) with en 
| 


ergies billion electron volt 


ever attained. Brookhaven 


that the 


the highest 


scientists expect new synchrotron 


on Long Island will provide further valu 
able information about the atom, its nu 
clei, and the forces responsible for holding 
particles of the nucleus together 
20A 


Continued on page 


ELECTRICAL ENGINEERING 





FOR VOLTAGE REGULATED 


POWER SUPPLIES 





1.5 Amp. 600 ma. 


MODEL 
KR-16MC VOLTS OC 6.3V AC Mode! - VOLTS 0¢ .. wv ac Mode! Price | MODEL KR-OM 
ach Supply | at pply 
J0-200 has two € d j 00-2 has two 
4 5 Amp 


tout 
puts 


Rack Mount 
4 0 


) An 
p 


frut 


125 ma. 


KR KR 


| 
1 MODEL KR-4 ‘ as Rack wee 6.3 ac Rack Mount 
VOLTS OC 3v Mode! | W Ua] VOLTS O¢ v Mode! w 4 0 Price 

7 . xj MODEL KR-1C 
ach supply 1 ach supply 
)-200 has two 3 ll 


195-325 5 Amp KR4 


Ac 


»-450 outputs 10 


00-2 has one 
KR 


To include 3° Current and Voltage Meters, Add M to Model number (e g KR 16M) and Add $30 00 to the P 
To include Dust Cover and Handies tor Table Mounting, Add C to Model n 
To include Meters 


rice 


umber (eg KRIGBC) and Add $1000 to th 


Dust Cover and Handles, Add MC to Mode! number (eg KR 16 MC) and Add $40 00 to the Price 


PRICES FOB Flushing 


;' na ‘the . 
the recovery perod is hy rat the = 
(OOK. Lo eerie ley “ 


n 





KEPCO LABORATORIES, INC. 


131-38 SANFORD AVENUE + FLUSHING 55, N.Y. + INDEPENDENCE 1-7000 


VISIT BOOTHS +808-809 « WESCON SHOW e AUGUST 20-23 « SAN FRANCISCO 


Aucust 1957 
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SYVTRON Vacuum Process 


SELENIUM RECTIFIER 









































































































































































































































peak performance, high quality at low cost 














Through their unique vapor deposit process and quality control methods, 
SYNTRON is able to provide Rectifiers of extreme uniformity, long life and 
stability, Engineered Ra meet the most rigid requirements, Construc ted from 
quality materials, treated to withstand adverse climatic conditions. Their low 
forward voltage drop means greater efliciency, low ageing, and long life. Re- 
verse Cell Voltage rating from 15 volts to 45 volts RMS means fewer cells 
per stack. 

SYNTRON produces the largest variety of selenium cells in the industry. Let 
our applications engineers make recommendations for your rectifier needs, 















































Builders of Quality Equipment for more than a Quarter-Century. 


Gee, SIPTRIN Eanipapen ok proven: Sepentehte Seatty 


ngage VIBRATORY 


3 ns 
=I * 
* 1 7s 
Ca Be 
. | “ “4 ( 


Write for complete catalog data — FREE 












































SYNTRON COMPANY 





440 Lexington Avenue lu ae eee 
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Industrial Notes 


New Automation System. More complete 
automation than has previously been pos 
sible in getting goods from factory to 
consumer is a feature of a radically 
new distribution system unveiled by the 
Manyel Stores, a nation-wide retail chain 
The system was designed, engineered, and 
installed by the Dasol Corporation, 14 
Chariton St New York, N. ¥ a firm 
of consulting engineers who have pion 
eered in the application of automation 
data processing, and linear programming 
to distribution engineering. In this new 
system automatic electronic controls 
guide the flow of all clothing. The goods 
are received, sorted, inspected, marked 
ticketed, accumulated, packed, and stacked 
in the trucks of one of 12 different over 
the-road carriers that will carry them to 
124 stores across the country. Over and 
above cconomies in direct Inanpowel 
there are substantial savings resulting 
from an elimination of overtime opera 
tions during peak periods There are 
other material savings in rent, inventory 
insurance, taxes, ete along with those 
resulting from a considerable elimination 
of the possibility of human error, Finally 
a more rapid turnover in’ merchandise 
means more etlective merchandising and 
a more efficient use of capital 


Electronic Brain in County Office. Uhe 
leasing of an electronic brain expected to 
save Los Angeles County an estimated 
$500,000 a year was approved by the 
Board of County Supervisors. The Board 
voted to install a Datamatic /000 elec 
tronic data processing system in the asses 
sor’s office. This saving will be over and 
above the $47,305 monthly rental. The 
installation will be the first of its kind in 
county government. The Board said the 
move toward streamlined operating pro 
cedures reflected the planning needed to 
keep up with the rapid growth of the 
County. Datamatic (¢ orporation, manutac 
turer of the data-processing system, is 
owned jointly by Minneapolis-Honeywell 
Regulator Co. and Raytheon Manufac 
turing Co 


HKP Company Acquisition, H. K. Porter 
Company, Inc., 300 Park Ave., New York 
22, N. Y., has announced acquisition of 
Federal Wire & Cable Company, Ltd 
Guelph, Ont., Canada, Acquisition of 
Canada’s fourth largest wire and = cable 
concern was made by H. K. Porter Com 
pany (Canada) Ltd., a wholly owned Por 
ter subsidiary. Federal products include 
cable for the aluminum, aircraft, auto 
motive, and electrical industries. Wire is 
manufactured for the appliance, building 
radio, and telephonic industries, Among 
other products are automotive and special 
harness assemblies to customer require 
ments. Both the plant and headquarters 
offices of Federal are located in Guelph 
sales offices are in other Canadian cities 
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CUT-AWAY VIEW OF VICTOR NO 


R (EEI-NEMA S6-2) HIGH VOLTAGE 


RADIO-FREED PINTYPE INSULATOR 


Y/CTOR HIGH VOLTAGE PINTYPES 
COST NO MORE THAN ORDINARY INSULATORS! 





VICTOR High Voltage Pintypes are the industry's 
greatest value! Only with VICTOR do you get premium 
quality insulators without paying premium prices. 

These insulators are laboratory designed, manufac- 
tured and tested with the industry’s most modern 
equipment. They are made of VICTOR Purified Porce- 
lain—finest insulator porcelain ever made. They are 
precision made, Shells are accurately aligned. Machine- 
spun zinc thimble assures perfect pin fit. VICTOR’S 


radio treatment, distinguishable and permanent, elimi- 


nates your radio interference problems. 

Scientifically fitted glaze gives added strength and 
added protection against contamination. Beaded edges 
give higher impact strength. Each insulator is designed 
to withstand steep front impulse waves in addition to 
the normal 1.5 x 40 standard impulse wave. Full size, 
smooth top and side grooves insure proper conductor 
seating. When you buy VICTOR, you just can't buy 


better high voltage pintypes—at any price! 


a a , 
Vlething bea la | “anu Vain FOR ELECTRICAL INSULATORS! 
( 


VICTOR INSULATORS DIVISION 


I-T-E CIRCUIT BREAKER CO., INC. 


Aucust 1957 


VICTOR, N.Y. 
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It Takes a Long Time To 
Bring Excellence To Maturity* 


*Publilius Syrus: 42 B. C. 


Samuel Finley Breese Morse: 
Morse was a remarkable prophet. In 1868 he wrote, entrusted to design and manufacture 15 entirely 
In commending Kerite especially for telegraphic new types of cable to help speed the production of 
purposes I would by no means leave out of view its the world’s first atomic bombs. Never before had 
other various applications in the arts no less ex flexible cables (more than a million feet) been used 
tensive and useful.” on such unusual voltages. The inherited skill and 
Some 70 years later, Kerite was chosen for a most integrity of more than three generations of dedicated 
singular art—the production of the first special cables Kerite men insures the highest standards of manu- 
for the Manhattan Project, Oak Ridge, Tennessee facture of all Kerite cable—standards upon which 
The Kerite Company was the only organization American industry depends. 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker, 


KERITE CABLE 


THE KERITE COMPANY—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston; 
Founded 1854 4101 San Jacinto, Houston 4, Texas; 1010 Euclid Avenue, Cleveland 17, Ohio; 
29 West Lancaster Avenue, Ardmore, Pa. 
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man magnet: 


ElectroData is a magnetic field, irresistible to men of 


the right metal — men who respond to opportunities for creative achievement and 
the twin inducements of good salary and ideal working climate. Those opportunities 
are here, in the rapidly expanding field of electronic data processing and its many 
unexplored new applications. Men who are able to accept creative assignments 
assume increased responsibility and make practical contributions to the science of 
electronic data processing are invited to join us. Write: Professional Employment 
Manager, ElectroData, 460 Sierra Madre Villa, Pasadena, California 


-B ElectroData — Division of Burroughs Corporation 
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BEST BY DESIGN 


Not by Chance 


Constant attention to the wants and 
needs of users, has been worked into 
the finished recorder by trained design- 
ers, who devote their entire effort to 
producing the best in direct-writing re- 
corders. E-A Recorders are designed to 
be the best. Performance has proved 


their superiority. 
Ask for Catalog 657 


PRODUCT REPRESENTATIVES IN MOST PRINCIPAL CITIES 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
Dept. B5, P. O. Box 596, INDIANAPOLIS 6, INDIANA 


A Circle 20 on the card VY Circle 21 on the card. 


The New 


GOLDEN GATE 


in Miami Beach 
transforms 
a vacation into 
an event. 


And for the finest in transformer 
value, this famous resort uses 
MARCUS for power and lighting 
distribution. You, too, can guar 
antee trouble-free performance 
and a real vacation from mainte- 
nance and replacement problems 
by specifying MARCUS for your 
next transformer installation. 








“Mark of Quality” 


Representatives in Principal Cities 





A COMPLETE LINE OF DRY TYPE AND LIQUID-F 
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NEW PRODUCTS 


New Line of Clamps. Smoother, quicker 
cable installation, without the usual 
fumbling for loose parts, is made possible 
by a line of clamps introduced by Alumi 
num Company of America, 1501 Alcoa 
Building, Pittsburgh 19, Pa. The clamps 
known as 480 Series, can be applied with 
out being disassembled. Nuts have been 
eliminated, enabling linemen to make 
installations without loose-part interrup 
tions, An additional timesaver is a newly 
developed universal parallel groove de 
sign, making it possible for three clamps 
to cover the full range from No. 2 to 
397.5 MCM in ACSR, and from No. 2 
to 400 MCM in stranded aluminum con 


ductor. Circle 200 on the card 


General Electric. The General Electric 
Company's Technical Products Depart 
ment, Electronics Park, Syracuse, N. ¥ 
has unveiled a new 50,000-watt AM radio 
broadcast transmitter Smaller in size 
than 50-kw transmitters now availabl 
and requiring much less floor space for 
studio installation, the new unit is said 
to yepresent the most significant Improve 
ment in such equipment since the early 
days of radio. It is also more reliable 
simpler in design, and easier to main 
tain than such equipment available up to 
this time. Over-all dimension of the new 
transmitter is 1314 feet long by 41/4, feet 


deep. Circle 201 on the card 


Breadboard Layout Eliminated. An in 
strument that eliminates breadboard lay 
out by simulating complete transistorized 
amplifier stages has been introduced by 
the Sprague Products Company, 321 Mar 
shall St., North Adams, Mass. It is called 
the Sprague LF-J ‘Transimulator The 
LF-1 ‘Transimulator is available now 
direct from major electronic parts dis 
tributors across the United States. Circle 


202 on the card 


High Speed Bulb Blowing Machine. An 
automatic bulb blowing machine that 
moulds glass envelopes for incandescent 
lamps, radio tubes, Christmas tree orna 
ments, and similar products has been an 
nounced recently, Capable of production 
speeds up to 2,400 units per hour, a 
typical model No, 2070 can handle sizes 
up to 21% inches OD by 514 feet over-all 
length including stem or tubulation. In 
corporating the standard Kahle index by 
barrel cam and rollers, the bulb blowing 
machine is fully automatic except for 
manual loading of 4-foot lengths of glass 
Oil-immersed and enclosed to reduce 
maintenance the rollers are precision 
tapered, hardened, and ground to insure 
accuracy, Complete information regarding 
equipment for the production of electron 
tubes, semiconductors, lamps, and similat 
devices may be obtained by writing Eli 
Stiefel, Kahle Engineering Company, 1400 
Seventh St., North Bergen, N. J. Circle 203 


on the card 
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BITHER WAY OR BOTH 








«.-in a clear numerical form or a printed record NLS gives 


you rapid, accurate electrical measurements. 


The vital accuracy in electrical measurement instru- 
ments that today’s exacting sciences demand is provided 
by Non-Linear Systems, Inc. Not only are NLS digital 
instruments unsurpassed in speed, dependability and 
long life, but their visual readout performance may be 
supplemented by printed data recorders. Thus, visual 
reading may be done by unskilled personnel while 
printed or punched paper data is also recorded for 
future study. Complete, pre-engineered automatic test 
systems can be established by adding input scanners 


Clary Printers (both 8 column and 1] Input scanners used 


column) are supplied by NLS to be used 
in connection with DC digital volt for automatic 


meters or ohmmeters / 


with NLS digital 
voltmeters or digital ohmmeters provide of data and simultaneous paper tape 
canning of many inputs 
meters, 4 digit and 5 digit AC/DC volt and when used with data recorders pro 


vide complete auto 


to NLS digital instruments, permitting sampling of up 
to one thousand stations. Oil immersed stepping 
an exclusive NLS feature — assure constant 
accuracy and trouble-free long life of both NLS digital 
voltmeters and ohmmeters. The NLS line of digital 


instruments covers a wide range of engineering and 


switches 


scientific electrical measurement applications. What 
ever your needs in this field, NLS can meet your most 
exacting requirements in instruments and systems 


Your inquiry will be welcomed 


Flexowriter equipment for typewriting 


punching may be used with NLS digital 
NLS Flexo 


voltmeters and ohmmetes 


fit yvstem writer converters are provided for this 


Purpose 


Originators of the Digital Voltmeter 


non-linear systems, Inc. 


San Diego County Airport, Del Mar, California, Dept. ¢ 857 


Sales Engineering Offices in Los Angeles and Cleveland 


Digital Ohmmeters « AC-DC Converters « Data Reduction Systems + Digital Readouts 
Peak Reader Systems « Binary Decimal Converters « Digital Recording Systems 
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PLANNING 


KEEPS YOU AHEAD 
OF POWER NEEDS 




















300 KVA indoor 
unit substation or 
load center con- 
sisting of high 
voltage fused air 
break switch and 
low voltage sec- 
' tion with circuit 

breakers and 
metering. 















Good planning, with the aid of Standard Transformer Company 
engineers, will help you stay ahead of your expanding power 
needs. Standard will work with you to design and build the custom 
transformers which meet your needs best, and you'll pay no more 
than you pay for repetitive models, Check with Standard now. Just 
tell us your present and anticipated needs. Your inquiries will 
receive immediate attention, 















"S00 KVA, OTIS 

three-phase transform 
er, 44,400 voles WY 
primary, 4180Y/2400 
volts secondary 









































WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 
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New Products 





Ultrasonic Cleaner. A portable, light 
weight ultrasonic cleaner, Glennite 
Model U'-62/ designed for industrial 
cleaning of small precision parts, is an 
nounced by the Vibro-Ceramics Division, 
Gulton Industries, Inc. Small metal parts 
‘lass and ceramic such as clectromechani 
cal instruments, small aircraft instruments 
watch parts small diameter tubing and 
delicate research and medical instruments 


n as little as five seconds 


can be cleaned 
The €-62/ also has application in the 
chemical industry for the agitation of 
liquids and for experimental processing 
such as emulsification and demulsification 
hor viditional information writt to 
Lawrence ¢ Oakley Engineering Sales 
Manager, Gulton Industries, 212 Durham 
\ve Metuchen, N. J. Circle 204 on the 


card 







Flight Information System, A system tor 
automatic transmission of flight informa 
tion from aircraft to ground control cen 
ters has been developed by Stromberg 
Carlson, a Division of General Dynamics 
Corporation Rochester $3, N. ¥ ind is 
expected to become an important aid in 
iin trafhe. Called tapi Light Aircraft 
Binary Information Link), it enables an 
aircraft’ pilot’ to transmit automatically 
13 separate categories of flight information 
to a control tower with the flip ol a 
switch. The airborne, or mobile, unit of 
the LAB. system is 13 inches high, 10 
inches wide and 6 inches deep, and 
weighs only 25 pounds, Although designed 
especially for light aircraft’ application 
the small size, light weight, low power 
consumption of the unit, and the fact 
that the basic form of data is general in 
nature, makes the system equally appli 
cable to any other situation in which data 
reports from mobile remote locations must 
he made quickly and reliably. Tanks and 
observation vehicles are typical examples 
of othe possible uses. Circle 5 on the 


d 








Header Machine. A) machine 


that produces quality metal-flanged 


Pransistor 





stems for transistors and = similar com 
ponents has been announced by Kahle 
knginecring Company I he transistor 
header machine produces up to 800 units 
per hour, Incorporating 12 heads with 
individual upper and lower molds, the 
Kahle machine differs trom the standard 
all-vlass subminiature stem machine in 
that each head position utilizes a precise 
die that correctly positions and holds the 
metal flange or ferrule Unloading ts 
sutomatic. The transistor header machine 
can be supplied in a wide selection ol 
types and capacities with or without 
automatic) programming It features the 
Kahle indexing mechanism tor reliable 
production and a dual motor drive. For 
more information, write Kahle Engineer 
ing Company 1400 Seventh St North 


Bergen, N. J. Circle 206 on the card 
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Which Type ADJUSTABLE SPEED DRIVE CONTROL 
Do You Need? SQUARED BUILDS BOTH! 


Typical application of Adjustable Voltage 
Drive to large metal spinning lathe 

in operation at Phoenix Products Company, 
Milwaukee 


° 


ee. Mas 
— 

x 5 o%e 
~* 


“a . ‘*, i c , 


a £\ 
AL A 
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ADJUSTABLE VOLTAGE CONTROL 
FOR M-G SETS...Through 400 HP 
Simplified Circuits with rugged heavy-duty control 

components. 

Easy Maintenance because standard magnetic start- 
ers, relays and timers are used in combination with 
static regulators. 

3 Types Available « (7) magnetic amplifier exciters 
(2) dry disc exciters (3) rotating exciters. 

Easy to Adjust because centralized “tune-up” ele- 
ments are accessible and readily identified. 


FULLY ELECTRONIC with SIMPLIFIED 
FAIL-SAFE CIRCUITS THROUGHOUT 


Simplified Circuits use less tubes. Fail-safe circuits 
prevent motor runaways. 
Easy Maintenance because sub-panels can be 
quickly removed and replaced. “ Brain” panel senses 
varying conditions. 
Easy to Adjust with only a few, very accessible 
potentiometers. 

Both types are available in two kinds of con- 
struction—standard package and custom-built. 


Write for descriptive literature. Address Square D Company, 
4041 North Richards St., Milwaukee 12, Wis. 


EC&M weavy inpustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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HOW MUCH TIME 
DOES AN 
ENGINEER-WRITER 
SPEND NOT 


WRITING? 


At Hughes an Engineer-Writer is given 
the latitude to thoroughly investigate a 
system. By actual statistics, he spends 
80% of his time researching. Only 20% 
is spent writing. 


To gain an over-all understanding of the 
Airborne Electronics Armament System 
—which includes the Falcon Missile, 
digital computers, and microwave com- 
ponents he discusses the theoretical 
considerations with Research and De- 
velopment I ngincers, often during the 
preliminary design stage. He learns, 
through intensive circuit and systems 
analysis, how the equipment Operates 
He does liaison with Field Engineers 
on maintenance techniques. As a result 
of this investigation, his writing fully 
utilizes his background 


The Engineer Writer at Hughes does 
only the professional type of work, being 
supported by a staff which includes art- 
ists, editors, technicians and typists 


If this type of work interests yOu, inves 
tigate Hughes. You'll receive a good 
salary, opportunities for advancement, 
and an excellent program of fringe ben- 
efits, including Hughes-sponsored eve- 
ning classes. Act today write, briefly 


outlining your ¢ Xp ricnce, to 


The West's leader in advanced electronics 


HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


SCIENTIFIC STAFF RELATIONS, BLOG. SA 


Hughes Aircraft Co., Culver City, California 


ELECTRICAL ENGINEERING 





with high conductance 


GERMAN “a 


quick recovery, together 











DIODE 





Never before have the properties of high conductance and quick recovery been combined 

to this extent in one diode. For the first time, Hughes offers this unusual combination in a 

new series of germanium point-contact devices. They have the tamous glass pac kage created at 
Hughes, the same rugged construction which enables all Hughes diodes to withstand shock, 
vibration, and severe environmental conditions. But inside there are changes. And these changes, 
painstakingly developed and meticulously introduced Into the manutacturing process, impart to 


the diodes their unusual characteristics—make them fill a need long recognized in the industry. 


APPLICATIONS: 

These diodes make possible advanced, higher speed circuits in which recovery from a forward 
yulse must be achieved in a minimum of time. Their low forward voltage drop combined with 
I } I 


the fast recovery make them ideal for transistorized computer circuits and similar ppl itLons, 


SPECIFICATIONS AT 25°C 


Forward Voltage Maximum Reverse Forward Curren 
I'ype Drop @ 10mA Current @ —50V WIV @ +IV 


HD-2762 0.80V 5OwA 80V z0mA 
HD-2763 O.80V 100uA 80V 20mA 
HD-2764 0.67 5OwA 80V 50mA 
HD-2765 0.674 100pA 80V 50mA 


All types recover to 100 Kohms in | psec when switched from 30 mA forward to —35V reverse in the 
modified IBM "Y"" test cireuit 


If vou plan to be in San Francisco for the Wescon show, please visit our booths (#2g10-11 and 
#2912-13) Pe rhaps we can discuss the new diodes there and determine how to use them most 
effectively in your circuits. Or, if you prefer, ask for a visit from one of our sales engineers. 


Please write: 


SEMICONDUCTOR DIVISION « HUGHES PRODUCTS « International Airport Station, Los Angeles 45, California 


Creating a 
new world 
with ipdasanel 
ELECTRONICS 


| HUGHES PRODUCTS 


‘ 


SEMICONDUCTORS © 1057. HUGHES AIRCRAFT COMPANY 
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plastics 


ANOTHER Piy.-Apiee ACHIEVEMENT 


A resilient insert 
rack and panel connector 


Here is the new and improved Bendix Py pe SR rack and 


panel clectrical connector with outstanding resistance to 








vibration. The low engagement force of this connector gives 
it a decided advantage over existing connectors of this type. 
Pressurization is easily accomplished. The resilient inserts 


pre firmly against the shell wall holding the contacts in OUTSTANDING FEATURES 


exact position, Insert patterns are available to mate with 


existing equipment in the field Resilient | t © Solid Shell Constr ti « Low Engagement 

Adding to the efficiency of this rack and panel connector Forces « Closed Entry Sockets © Positive Contact Alignment 
is the performance-proven Bendix “‘clip-type”’ closed entry Contacts — heavily gold plated * Cadmium Plate—clear 
socket irridite finish «© Temperature range —67° to +250°F. e 


d : , Easily Pressurized to Latest MIL Specifications. 
Here, indeed, is another outstanding Bendix product that 


should be your first choice in rack and panel connectors. 


r SCINTILLA DIVISION of P 
PF Sendir ™ SIDNEY, NEW YORK end” 


Export Sales and Service: Bendix international Division, 205 East 42nd St., New York 17, N.Y; 


FACTORY BRANCH OFFICES 
117 E. Providencia Ave., Burbank, Calif. « Paterson Building, 18038 Mack Ave., Detroit 24, Mich. « 545 Cedar Lane, Teaneck, N. J. ¢ 5906 North Port Washington Rd., Milwaukee 17, Wisc, 
Hulman Building, 120 W. Second St., Dayton 2, Ohio » 2608 inwood Road, Dalias 19, Texas ¢ 8425 First Ave., South, Seattle 8, Washington © 1701 “Kk” Street, N.W., Washington 6, D. C 


; For more information circle 26 on reader service card. 
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Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE 


SECURITY ... TOP WAGES... CHALLENGING ASSIGNMENTS 








Qualified Engineers! Thousands of positions available with leading organizations . . . 
Employer pays fee in many cases. 


Under the auspices of the Four Founders Engineering Societies and affiliated with other 
renowned Engineering Societies, E.S.P.S. offers many years of placement experience in 
addition to world-wide contacts. 


Write for E.S.P.S. weekly Bulletin of Positions . . . See a partial listing of available 
positions in Personnel Section. 


DON’T DELAY—REGISTER TODAY 


Offices In Major Cities In U. S. 


New York Chicago Detroit San Francisco 


8 West 40th St. 80 East Randolph St. 100 Farnsworth Ave. 57 Post St. 


0-57 
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/ESIGN ACHIEVEMENTS WITH 


SUPRAMICA’ 


SUPRAMICA* 


ceramoplastics 


rrYrTTrTyTT 


ceramoplastics 


PROVIDE NEW STANDARDS OF RELIABILITY FOR DESIGNERS 


HIGHER TEMPERATURES . . . RADIATION RESISTANCE .. . 
TOTAL, PERMANENT DIMENSIONAL STABILITY . . . 


SUPRAMICA ceramoplastics are precision-molded insulations 
with temperature endurance greater than any comparable ma- 
terial. Molded parts, such as the commutator plate illustrated 
above, have complete, permanent dimensional and electrical 
stability under extreme conditions of humidity and temperature 

Metal inserts molded in SUPRAMICA ceramoplastics cannot 
loosen during thermal cycling because coefficients of expansion 
are closely matched. There is no possibility of shrinkage, 
growth, or age polymerization, as the materials are completely 
inorganic, made with Synthamica’ synthetic mica. Other de- 
sirable properties are high dielectric strength, radiation and 


MYCALEX Gaim 


CORPORATION OF AMERICA 


EXECUTIVE OFFICES 
30 ROCKEFELLER PLAZA 
NEW YORK 20, NEW YORK 


GENERAL OFFICES AND PLANT 
CLIFTON, NEW JERSEY 


CHICAGO 
WASHINGTON 


arc resistance, low electrical loss, 
oil and organic solvents 

In thousands of military and industrial applications, SUPRA- 
MICA ceramoplastics are contributing to better, safer, more 
reliable operation of electrical and electronic equipment 
SUPRAMICA®* 560 for temperatures over 500°C. (932°F.) 
SUPRAMICA* 555 for temperatures up to 650°F 
SUPRAMICA®* 500 sheet and rod material for machining. 


imperviousness to moisture, 


Write for complete information 


*SUPRAMICA is a registered trade-mark of Mycalex Corporation of America 
555 and 560 and 500 are trade-marks of Mycalex Corporation of America 
SYNTHAMICA is a trade-mark of Synthetic Mice Corporation, a subsidiary of 
Mycalex Corporation of America 


UPRA aor’ 


LOS ANGELES 
MIAMI 


- DAYTON 
















This unmatched combination of features proves it... 


Large contact deflection — main- 
Fully controlled blade in all tains high-pressure contact over 
positions long life. 


Corrosion and abrasion-resisting 
silver-to-copper contacts for high, 
conductivity. ' 












Exceptionally high contact pres- 
sure—provides maximum current- 
carrying capacity—cleans during 
operation 





Independent pressure-applying 
spring and current-carrying mem- 
bers in contacts, No small contact 
springs. No dual function parts, 



























Simplified, rugged factory-sealed 
ball bearing blade-actuating 
mechanism for smooth operation. 
Blade is locked in open and 
closed position 






Contacts fully visible for thorough 
inspection. 






Minimum number of moving parts 
—~ for efficient, easy, dependable 
operation 






Minimum number of current in- 
terchanges — for maximum elec- 
trical efficiency. 






Permanently sealed rotating in- 
sulator bearing — prevents mois- 
ture, dirt accumulation. Ease of 
operation assured, 








Sturdiest possible construction — 
built to outperform and outlast 
other switches 






For ultimate low cost, you 
can’t beat Delta-Star MK-40 Switches 


The sum of components produces an unequalled air switch . . . because, considering 
all features, the Delta-Star MK-40 stands out for its highly efficient, long, dependable 
service at low ultimate cost. 

Other switches may look like the Delta-Star MK-40, but they do not necessarily 
perform the same. In such other switches, even minor changes in bearing centers, or 
an extra link in the mechanism only introduce needless complications and small 
parts that may detract from top performance. 

For your consistently best buy in air switches, specify the Delta-Star MK-40. 
Delta-Star Electric Division, H. K. Porter Company, Inc., Chicago 12, Illinois. 
District offices in principal cities. 


DELTA-STAR ELECTRIC DIVISION 
H. K. PORTER COMPANY, INC. 


Divisions of H. K. Porter Company, Inc.: Connors Steel, Delta-Star Electric, H. K. Porter Company (Canada) Ltd., Henry Disston, 
Leschen Wire Rope, Quaker Rubber, Refractories, Riverside-Alloy Metal, Vulcan Crucible Steel, W-S Fittings. 
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New Products 


Transmitter—Receiver. This matched tran 
muitter-receiver pall for remote indication 
ot angular position gives a linear output 
over a full 320-degree range An almost 
unlimited number ot receivers may be 
connected parallel to on transmittel 
ithout reduction of standard 3 cur 
acy I he receive has position for 
veromn in itsothe uppel md = lower 


limits of the scale. Receivers are vail 


ble uw 6extha cost having adjustable 


tlarm or limit contacts at high oO ol 
both ends of the cale th units 
designed tor rigorous service ko 

ther information contact Certi-Fact 
gineering, Ine PrP. O. Bo 

Oaks, Calif. ¢ cle 


Walking Magnetometer,. \ “Walking Mag 
netometel claimed to be as revolution 


ary for oil and 


mineral prospecting a 
the Flying Magnetometer, is announced 
by the Radiac Company, Ine 89 Filth 
\ve New York, N. Y. It is used to mea 


sure the vertical component of the earth's 


magnetic field for the solution of a 


1 scintitiometer o1 eige 
countel hi Walkin NMagnetometer 
locale id= delineate ubsurtace lay 
net ninerals directly uch as, magnetite 
| 


mal hotite and ocalt nineral ot 


magnet character ana oil 


cdirect! 


All-Glass Geiger Counters Halogen 
quenched ill-gla reiver counts have 
heen marketed at organic counter prices 
by Radiation Countel Laboratories 
Nucleonic Park, Skokw il These lo 

cost, all-glass tubes have infinite life and 


20% higher gas counting efficienc than 


inv other halogen countes Neither light 
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COMMUNICATIONS -- 
Half the Battle / 


Will today’s communications help win tomorrow's battles ? 
For a good answer, take a look at how the U.S. Army 
Signal Corps is keeping ahead of the fast-changing 
techniques of military operations — by providing tomorrow's 
communications systems today. 


Look, for example, at the Signol Corps’ completely 
miniaturized, all-transistor carrier system for cable or 
microwave communication in the field. It is fully portable, 
takes up less than a cubic foot of space, weighs only 

65 pounds (compared to 500 for comparable World War I! 
equipment). It provides 4 separate channels, offers highly 
reliable operation under severe conditions ranging 

from Arctic cold to tropic sun. 


Lenkurt was selected as prime contractor for the 
development of this carrier because of its capacity and 
experience as a specialist in telecommunications systems 
for public and private use. The answer to your most 
complex communications problem may be found 

in Lenkurt's unique facilities for research, development 
and precision production of carrier and microwave 


Lorbail 


ELECTRIC 
San Carlos, Calif. * Mexico, D.F. * Vancouver, B.C 


Lenkurt products are distributed to public utilities by (LITT IWIROWITTELIG 


- 
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e Safety Switches and e Fusible and Circuit Breaker e Voltage Testers 
Industrial Circuit Breakers Load Centers 


e Fusible and Circuit Breaker e Power Distribution Switchboards 
Lighting and Power Panelboards and Switchgear 





oe ‘ bias 
ee Sena . LOT TE TTL a ee ane 4 


herever Electricity 


* “gear oy ¢ oo aaa ca ia oe 





e Busways and Wireways 


ECaM e Special Purpose e Control Centers 
High Voltage and Control 
Synchronous Starters 


SQUARE J) COMPANY 
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e A.C. Manual and Magnetic Starters 


e Pushbuttons 


e Limit Switches 


e D.C. Starters 


« Electronic and 
Electro-Magnetic 
Welder Control 


e Drum Switches e Control Relays 


e Timing Relays 





e Manual 
Compensators 


e Combination 


Starters e All Types 


of Reduced 


= Voltage Starters 
3 y 2 ; 4. 


e Float & Pressure Controls 
for Pumps & Compressors 








aE 





ECaM 
Lifting Magnets 


ECaM 


FIELD ENGINEERING SERVICE 


available through Square D branch offices 


in all principal United States cities 
... and in Canada, Mexico and England 


Magnetic Brakes 


EC&M Explosion-Resisting 4 


Control for Crane and Mill Control 
Petroleum Industry 


DESIGN LEADERSHIP FOR MORE THAN 50 YEARS 
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frame af reference 








The chart below | i implified repre 


entation of 11 different staff member 


He ld 


call it an oce upational frame of refer 


it Sandia ¢ orporation., You might 


ence, within which are located the many 


ictivith involved 1m) Our Wort dc sign 


ENGINEERING 


and development of nuclear weapons 
for the Atomic Energy Commission. In 
each of the 11 fields, challenging posi- 
tions are available for qualified engi- 
and all degree and 


neers scicntuists at 


( XPCricnce levels 


PHYSICS MATHEMATICS 

















Handling 
Desien 


kiquipn pr 
































There are many other things you'll want 
to know about Sandia Corporation 


You'll by 


liberal « mployee benefits. You'll want to 


interested Im Oul extremely 


know about the advantages of working 
and living in Albuquerque famous for 
climate and 


its healthful year-round 


recreational attractions. You'll want in- 
formation on schools, homes, and cul- 


And you'll want to know 


back 


tural facilici 


more about oul vork ind oul 


ground as a research and development 


laboratory. Our illustrated brochure 
answers these questions, and many 
others. For your copy, please write to 


Staff Employment Section 551A 


SAIN DIA 


CORPORATION 


ALBUQUERQUE. NEW MEXICO 
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1. SWITCH BLADE IN 
FULLY OPEN POSITION 


Universal link connects blade 
and crank arm for transmitting 
forces to the switch blade for 
full cycle of operation. 











2. SWITCH BLADE CLOSING 


Switch blade is moved from the 
open to closed position by a rela- 
tively small angular motion of 


the aes 2 __ Simple wag linkage 


boosts mechanical advantage; 
lessens operating effort 











3. SWITCH BLADE ENTERS CONTACTS 


In this position the switch blade be- 
gins its rotation for full contact en- 
gagement. Continued movement of 
the crank arm will rotate the blade to 


In one sweeping, continuous movement the ly pe WAG Switch 
blade swings into the open or closed position. There is no lost 
motion no cams, triggers, or latches. 

The WAG is operated by a simple system of cranks and 


levers arranged to transmit maximum torque when the blade 


bring contacts under high pressure. rotates to engage or disengage the contacts By concentrating 


mechanical advantage where it is needed most, the WAG can 





be operated smoothly and with less effort 

Thus, the Type WAG offers the advantages that engineers 
recognize as 80 important a switch easy to operat higher 
contact pressure, and wider contact defiection The Type WAG 
has the muscle to break up heavy concentrations of ice and to 
operate dependably under the most adverse conditions 


> ie 
¢ | | For a premium quality switch capable of long, reliable 
Be) service choose the | pM W AG 


4. SWITCH WITH CONTACTS FULLY ENGAGED 


The simple linkage of the WAG concen- 
trates mechanical advantage so that con- 
tact engagement or disengagement is ac- 
complished with a minimum of effort. 


| 
| 
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SOUTHERN STATES 


EQUIPMENT CORP. 
HAMPTON, GEORGIA 





IN CANADA: Dominion Cutou 





(Continued from page 33A) 


New Products 


nor extreme temperatures affect the char 
acteristics of these nonphotosensitive 
tubes Ihe tubes come in six basic 


|e \ 
ey models; civil defense counter, thin wall 


Sg eS for survey meters, thin wall jacketed 
aT SS Ni ji ' 
yeneral purpose thin wall, long thin wall 


and mica counter window. Circle 209 
ALLE, 
7, 
Pe 
4 


a 


on the card. 
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Y y 
“Hous wut? ‘ ati ' 
All-Electronic Miniature Read-Out Tube. 
This miniature all-electronic device 
which converts electronic signals directly 


to readable characters, the miniature 


CRS. Nixue, has been announced by the Elec 


\ one 7 tronic Tube Division, Burroughs Corpora 


tion, Plainfield, N | The miniature 


Nixie is a gas-filled, cold cathode, 10-digit 


: LI NT 0” through “9"), numerical indicator 


STEEL CORPORATION 


STEEL alone is not enough... nor is de- 
sign, engineering, detailing, fabrication or dis- 
tribution. 


At Flint, four highly specialized divisions 
and the manufacturing facilities of two large tube having a common anode. It is in 
plants provide services that many of Flint’s tended for wee ns s direct, in-Une, read 


out device Clearly visible at 10° feet 
customers find convenient and profitable to the miniature tube utilizes 100 volts (ap 
avail themselves of in part or all divisions. proximately 40% less voltage than the 

standard size) and operates at 1/8 watt 
(1/3 less wattage), The miniature NIxi 
is capable of being operated with the 
TOWER and SUBSTATION DIVISION Burroughs beam switching tube, a me 
chanical switch or any suitable voltage 


source, kor more information, write to 


— STRUCTURAL and REINFORCING the company. Circle 210 on the card 


Decade Scaler. A new and improved ver 


DIVISION — PLATE DIVISION — sion of 


designed to improve the reliability factor 


1 10-me decade scaler especially 


emanate - . — . has been announced, The design elim 
S PEEL Ww AREHOUSE DIVISION. inates the source of most potential fail 
ures These decade scalers are plug-in 
devices capable of counting — electrical 
pulses and recurrent events up to a rate 


Write for illustrated brochure 


of 10 million per second, They are usable 
covering anv or all divisions. as drives for slower counting scalers to 
’ build up a bank of counters, The display 
is a scale of numbers lighted by neon 
bulbs. For further information contact 


for over 40 youre Advertising Department, Laboratory tor 


FLINT STEEL CORPORATION Mithun: 
TULSA... MEMPHIS 


Circle 33 on the card. 
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service drop 


New Self-Fusing, All-Weather 


SPLICING TAPE 


> . 54 Bb E aay. y ; 
scores solid hit ENERS SERRE 


At last! .. . an all-weather, self-fusing, 
flame-resistant splicing tape is on the 
market. This new, multi-purpose tape 
is already generating wide acceptance 
. .« the only self-fusing tape listed by 
the Underwriters’ Laboratories for use 
as ‘‘sole insulation and covering of splices 
and joints in electrical conductors.” 


OKOWELD rapidly fuses into a 
solid, weather-resistant wall. It 
serves as both insulation and sheath 
on cables for operation up to 2000 
volts . . . cannot unwrap or sep- 
arate into layers like “‘adhesive”’ 
tapes. 

Electrically strong, OKOWELD has 
excellent resistance to water, 
weather, ozone, chemicals, oils 
and most hydrocarbons. 


* ‘ 

ren 

mY et 4 
% ie Bh. * Fey) 


“ae 


OKOWELD’s toughness makes it portable cables 
ideal for portable cables on rug- 
ged jobs .. . and it passes the 
Bureau of Mines Flame Resist- 
ance Test. 





OKOWELD is easy to apply . 

either side is “up” .. . shapes 

smoothly over irregular surfaces 
. use in coldest weather. 


Non-sticky, non-brittle, using no 
adhesives, OKOWELD is the “‘thou- 
sand-uses’’ splicing tape that 
never sits in the electrician’s tool 
box waiting for a job. Ask your 
distributor for full facts today or 
write to The Okonite Company, 
Passaic, N. J. 


Sold only through authorized distributors 


phase color coding 


OKONITE SPLICING TAPES - 
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um RUMENT makers are using 
more and more Johnson pivots 
Maybe you're one of them and can tell 
how many Johnson pivots are held in 


the teaspoon above 


There's a prize! No world beater, but a 
handy transistor portable radio to the 
closest guesser. In case of ties, earliest 


postmark will qualify 


tut you needn't guess when you need 
precision pivots, accurately machined, 
wientifically hardened and polished to 
a metallographic finish. Direct your 


inquiry to Johnson for satisfaction 


Mail your estimate of the number of 
pivots in this regular teaspoon now to 


qualify for the prize. A postcard will do 


Welton V. 
ohnson 


Engineering Company, Inc. 





precision miniature parts 
53 SUMMIT AVENUE 
SUMMIT 2, NEW JERSEY 


LA 1162 
Circle 35 on the card 









(Continued from page 38A) 


New Products 


Miniature Waveguide Switches. A minia 
ture waveguide switch has been an 
nounced by Airtron, Inc., for use on ap 
plications requiring minimum size and 
eight. It provides rapid switching of 
signals from any one of three positions to 
either of the remaining two and will not 
change to another position upon failure 
of its power supply. Electrical character 
istics include a frequency range of 8,500 
to 9,600 me per second with a maximum 
oltage standing wave ratio of 1.10 and 
a minimum isolation of 40 db. The uni 
versal switch operates at 50 amperes 
maximum at 28 volts d-c nominal and 
employs r-f and pressurized fittings built 
into the switch, giving up to 20 pounds 
of pressurization throughout They are 
available in X, and X, band series. Other 
frequency bands and special designs can 
be supplied. For more information, write 
Nirtron, Inc Dept. ¢ Linden, N J 


Caurcle 12? on the card 


Small Business Telephone System, Now 
mall business establishments, too, can 
have all the advantages of private intes 


nal communications previously available 


only in large and costly systems. This is 
made possible by a 10-line, low-cost dial 
tclephone ystem introduced by Special 


Products Division of Stromberg-Carlson 
a Division of General Dynamics Corpora 
tion, Rochester, N. ¥ This interphone 

tem, Model TDX-1/0, otflers all the 
functional teatures of Stromberg-Carlson’'s 
larger Dial-X systems. The new Model 
PDX-10 provides dial tone 
dialing 


automat 


one-digit continuous = ringing 

ith ring-back to caller, plus guaranteed 
privacy. Through a built-in switchboard 
connection, the TDX-10 can be adapted 
easily to voice paging from any tele 
phone by the addition of amplifier 


spe ther tacilitue Circle 213 on the card 


Stripes in Tubing. In order to make it 
easier to identify process lines, electrical 


and electronic leads made trom Teflon 


registered trade mame tubing Penn 
svivania Fluorocarbon Co Line 1115 
North Mile | St Philadelphia | Pa 
is no offering the tubing with axial 
Eri pes ol amy color including combina 


tions. The striped tubing is available in 
my size There is no danyver of wearing 
iway the stripe because they penetrate 
the full depth ol the tubing. The tubing 
is unatlected by moisture and it is) said 
to be ideally suited for electronic and 
electrical applications inasmuch as its 
service temperature of 250) ¢ is more 
than 100 C above other materials used 
in these applications. In. addition, the 
tubing simplifies the soldering technique 
because Tetlon is unattected by the hot 
barrel of the soldering iron. For com 
plete details write to the 


Circle 214 on the card 


company. 
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SEQUENTIAL 
ANNUNCIATORS 


We dll You! 


Scam sequential annunciator systems 


provide an audible and flashing visual 
signal on the first alarm to enable the 
operator of your control board to de- 
termine which point in the monitored 
process first becomes abnormal . . . 
successive alarms that develop from 
the original abnormal condition are in- 
dicated by a steady visual signal. You 
can take proper corrective measures 
immediately because you know where 


the trouble started. 


Shown here is a typical standardized 
Scam DE-LINE cabinet with integral 
flasher and reset pushbutton, featuring 
all the Scam advantages including sim- 


ple, compact plug-in design. 


If you've a process or system that needs 
automatic, fail-safe, low cost monitor- 
ing write us for literature or call the 
nearest representative in the cities 


listed below. 





INSTRUMENT CORP. 


Chicago 13, Illinois 
Phone GRaceland 7-7850 
SALES REPRESENTATIVES 


Atlanta © Boston ¢ Buffalo ¢ Chicago 
Cincinnati « Cleveland « Dallas ¢ Denver 
Detroit « Houston * Indianapolis * Kansas City 


los Angeles . lovisville « Minneapolis 
New Hoven © New York ¢ Philadeiphia 
Phoenix © Pittsburgh ¢ Portland «© St. Louis 
San Francisco * Seattle * Tulsa © Toronto 
and Vencouver, Coneda 
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GENERAL CABLE 


PAPER INSULATED 


VERSATILE - RELIABLE 


POWER CABLES 


Manufactured at BAVONNE, N. J. ® ST. LOUIS, MO. @ EMERYVILLE, CALIF. 


This machine forms steel strip into helical impregnating Tank utilized in the heat-vacuum drying and oil Large Cabling Machine used in cabling 
coil ducts or channels for use in gas filled or impregnation steps in the manufacture of Paper Power Cable individually insulated conductors into 
oil filled cable. multiple conductor assemblies 


The excellent operating record over many years and the superior 
electrical characteristics of paper insulated cable highly recommends 
its use for all power applications. Paper Power Cable is a 

@ SOLID TYPE predominant type in preference and use for voltages above 5 KV. 


@ LOW PRESSURE GAS FILLED General Cable Corporation is equipped with the finest modern 
facilities for paper taping and with many years of 
@ LOW PRESSURE OIL FILLED know-how is in a position to supply a high quality product for 


all low and high voltage applications. 


@ PIPE TYPE 
, : GENERAL CABLE CORPORATION 
High Pressure Gas Filled 420 Lexington Avenue, New York 17, N. Y. 
High Pressure Oil Filled Offices and Distributing Centers Coast-to-Coast 


“N 


for quality and economy... specify GENERAL CABLE 
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It takes KEARNEY QUALITY in fuse links 


to give you positive 
protection... 


AMPERES 


close coordination 


3 AND 5 
AMPERES 


it 


1170 6 
AMPERES 


controlled manufacture, 
40 TO 100 


y AMPERES 


See eaeseSesseeeesees? /)' 


Be. 


- sacceecee 


rigorous testing provide 





maximum service continuity 


125 TO 200 
AAPERES Quality control in KEARNEY Fuse Links starts with 
design...and continues through careful selection 
of materials, precision parts manufacture, expert 
assembly and strictest inspection and testing. The 


end result is dependable protection... uniformity 





that guarantees all Fuse Links of the same rating 
will perform exactly alike. 








ALL KEARNEY Fuse Links feature low temperature 
operation. Pure tin elements or low melting point 
solder, selected for proper strength and melting 
temperature for each current rating, keep tempera- 
tures inside the cutout tube well below charring 
point. This provides accurate, positive arc clearance 
FUSE LINKS FIELD-TESTED even after long periods of overload. 
Here at KEARNEY's Substation Laboratory of 


150,000 KVA Transformer capacity—with a : ; 
beck up power of 445,000 KVA—cll eauip- Standard Fuse Links with KEARNEY... best you can 


Take care of your requirements in Specialized and 


ment is tested under rigorous fleld conditions. buy! Contact your KEARNEY Representative. 
KEARNEY Certified Ratings are not theoretical 


calculations... but actual, proved performance 


ratings. JAMES R. KEARNEY CORPORATION 
General Offices: 4236 Clayton Ave., St. Lovis 10, Mo. 


ARNEY 


oa 4 @) D) UT Ga Be 
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We won't keep you guessing. At Wolverine, 1.0.A. stands for *Indivi- 
dual Order Attention—the kind of service you'll get every time you 


come to Wolverine for tubing or tubular-shaped parts. 


To make 1.0.A. possible, Wolverine maintains extensive facilities — 
two great plants (in Decatur, Alabama and Detroit, Michigan) which, 
in addition to the finest of tube making equipment, also include com- 
plete facilities for finning, spinning, extruding, bending, beading, 


flaring and expanding—to name but some of the techniques available. 


Next time your electrical requirements call for copper or aluminum 
tubing, or fabricated tubular parts remember Wolverine Tube and 


1.0.A.—for top quality and top service. Another good idea is to 


tah hsh se TR SANASASSSASSASSA SSS 
A 


write for your copy of Wolverine's General Products Catalog. 


CALUMET @ HECLA. INC 


canaabaieien hair andiabaie ql WOLVERINE TUBE 





Division of Catumet 4 Hecta, ine 


GOOOMAN LUMBER COMPANY 
CALUMET & HECLA 
OF CANADA LIMITED 


1465 CENTRAL AVE., DETROIT 9, MICH 


CANADA VULCANITZTER AND 
EQUIPMENT COMPANY MITEO 


i 


Wolverine Trufin is available in Canada through the Unifin Tube Co., London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, "EW YORK 


+ 
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4g Forrn GOO - General Power Circuits 
Amp-trap® Form 600. Provides back-up protection for circuit breakers, motor starters and 
distribution equipment. Prevents thermal and mechanical damage from short circuits with 
high available current, Runs “cool.” (Ask for Bulletin No, 514-7) 


’ For 1000 - D.C. Circuits up to 750/1000 Volts 
Available in Ampere Ratings of 60, 100, 200, 400, 800 and 5000, Interrupts up to 
85,000 Amperes at 1000 Volts. (Ask for special information ) 


1. OG Networks, Entrance Switches, etc. 

Form 208 For 120/208 Volt A.C, Circuits. Interrupts up to 560,000 Amps. 
Anticipates and prevents build-ups of heavy fault currents and gives arcing fault protection. 
Runs “cool” because it has very low watt loss. (Ask for Bulletin No. 514-8) 


Amp-trap® 


é rr rat Electromic Application 

é ; -onaductors, Diodes, Transistors, etc. 
Amp-trap® — Form 101 — For 65/130/250 Volt circuits in rectifier, electronic and power 
applications. Built in many ratings such as 1, 2, 4,5, 7, 8, 10, 12, 15, 20, 30, 100, 150, 
250, 300, 350, 400, 600, 800, 1000, 1200, 1500, 2000, 2500, 3000, 3500, 4500, 5000, 6000, 
8000 and 10,000 Amps, Interrupting tests in the highest power ranges show that Form 101 
becomes current limiting at about 4 times its normal current rating. This has never been 
achieved by any other protective device. (Ask for latest bulletin.) 


‘SO - For the New Higher Voltage 
PF vork Swevways, etc. : ; 
Amp-trap® — Form 480 For A.C. circuits up to 600 Volts — D.C. circuits up to 250 Volts. 
Made the 480/277 (now 460/265) Volt high power network systems possible. Interrupting 
tests up to 500,000 Amps, prove that this is the only Current Limiter that meets this system’s 
requirements for both interrupting and arcing fault protection. Runs “cool.” 


(Ask for Bulletin No. 514-9) 


When you want to anticipate and prevent destruction from current or arcing faults in all 
general power or electronic circuits, call on us here at Chase-Shawmut. We'll help select the 
right Amp-trap for your particular application. There is one for every purpose. 








eae SERUM ISIS RARE. LE ANAT IET 3 NIE LPO AUREL BEY BIA SILAS AAR Nt VARNES LRAT INURL AR STONE 
®Amp-trap is a registered trade name of The Chase-Shawmut Co. and refers to a current limiting device and herein is 
written Amp-trap. 

Amp-trap is covered by one or more of the following patents: 2,557,926; 2,592,399; 2,594,315; 2,599,646; 2,647,970; 2,653,203; 
2,658,974; 2,662,140; 2,665,348; 2,670,418; 2,681,398; 2,703,352; 2,713,098; 2,734,110; 2,734,111; 2,734,112; 2,740,187; 2,740,735; 
2,761,932; 2,770,757; 2,777,033; 2,781,434; 2,794,095; 2,794,096; 2,794,098; 2,794,099; 2,794,883. 
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CURRENT 
LIMITERS 


Cnot fuses) 


Available in Ratings 
from 4 Amp. to 10,000 Amps. 


FOR POSITIVE PROVEN PROTECTION ON ALL 
GENERAL POWER AND ELECTRONIC CIRCUITS 


The ORIGINAL Current Limiter with ratings up to 5000 Amperes. 
The ONLY complete line of Current Limiters. 


The ONLY Current Limiter that has been proved both in the laboratory and on-the-job 
again and again. 


The ONLY Current Limiter that can interrupt 200,000 Amperes symmetrical over the 
entire Ampere Range. 


The Amp-trap is a true Current Limiter because it stops dangerous short 
circuit currents before they become destructive. Fuses can not do this on 


high power circuits, 


cS | enki snEWaet om 


me 6=s«aEst#. 1893 - ———— OO 
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TELEPHONE AND TELEGRAPH EQUIPMENT 


Radio Engineering Products is currently producing a number of types of equipment, 
electrically and mechanically interchangeable with standard Bell System apparatus. 


CARRIER-TELEPHONE EQUIPMENT 


C5 Carrier-Telephone Terminal (J68756). A kit for adding a fourth toll-grade channel 
to existing C systems is available. * Cl Carrier-Telephone Repeater (J68757) © 121IAC 
Carrier Line Filter * H Carrier Line Filter (X66217C). 


CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) © 140A1 Carrier Supply 
(J70036AI, etc.) * 40ACI Carrier-Telegraph Terminal. 

VOICE-FREQUENCY EQUIPMENT 
Vl Telephone Repeater (J68368F) * Power Supply (J68638Al1) © Vl Amplifiers 
(J68635E2 and J68635A2) * V3 Amplifier (J68649A) © V-F Ringers (J68602, etc.) © 
Four Wire Terminating Set (J68625G1) * 1C Volume Limiter (J68736C). 

D-C TELEGRAPH EQUIPMENT 
16B1 Telegraph Repeater (J70037B) * 10E1 Telegraph Repeater (J70021A) © 128B2 
Teletypewriter Subscriber Set (J70027A). 

TEST EQUIPMENT 
2A Toll Test Unit (X63699A) * 12B, 13A, 30A (J64030A) and 32A (J64032A) Trans- 
mission Measuring Sets * 111A2 Relay Test Panel (J66118E) * 118C2 Telegraph Trans- 
mission Measuring Set (J70069K) © 163A2 Test Unit (J70045B) © 163Cl Test Unit 
(J70045D). 

COMPONENTS AND ACCESSORIES 


255A and 209FG Polar Relays * Repeating and Retard Coils, several types * 184+ 
185, 230A and 230B Jack Mountings. 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY ST., MONTREAL 3, CANADA 


TELEPHONE CABLES 
UNiversity 6-6887 RADENPRO, MONTREAL 





(Continued from page 40A) 


New Products 


Cylindrical Slide Rule. A cylindrical cal 
culator with great accuracy has been an- 
nounced, By spiraling the scales around 
a tube instead of in a straight line, the 
calculator achieves graduations equal to 
those of a 66-inch slide rule. Popular 
with engineers and scientists in England 
and Canada for a number of years, the 
cylindrical calculator may be used to 


solve all problems involving multiplica 


tion division, proportion, percentages, 
logarithms, roots, and powers. Complete 
instructions included with each calculator 
explain the simple three-movement oper 
ition. Price, postpaid, of the cylindrical 
calculator is $19.95. A leather carrying 
case is also available at $2.50 additional 
It may be obtained direct trom Arthur 
IF. Smith Co., 311 Alexander St., Rochester, 
N. Y., or through leading supply houses 
Circle 15 on the card 


Broadcast and Recording Components. 
Ihe Studio Dynetic, a one-gram cartridge 
ind tone-arm; the Unitron, a undirec 
tional, Super-Cardioid ribbon clement, 
multi-impedance microphone; and the 
Commando microphone series have been 
introduced by Shure Brothers, In« 222 
Hartrey Ave 


pany asserts that the Studio Dynetic is a 


Evanston, Ill Ihe com 


revolutionary reproducer designed tor the 
most selective high fidelity enthusiasts 
and for the most critical high fidelity ap 
plications in broadcast and recording 
studios. A great innovation in the Studio 
Dynetic is that the cartridge employs a 
naygnet moving within a stationary coil 
Ihe Unitron Model 330) microphone 
provides superior performance under ad 
verse acoustic conditions, making it pos 
sible for the artist to perform at a dis 
tance 92°, further trom the microphone 
than is possible with nondirectional 
microphones Ihe Commando micro 


phone series is ollered in three models 


(Continued on page ‘SA 
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Wire s 


ulpture by Henry Szafarz 


. 
The Inside Story Beneath the surface, there a lot going on 


An underground river of power surges through innumerable cable 


SUPT 


plying the 
electrical energy that keeps the entire community rolling 


smoothly 
This i 


Throughout the nation, Simplex products are used extensively in suct 
Ss particularly true of ANHYDREX XX, the ideal all-purpose 
high-voltage use 


applications 
cable for 
This expertly engineered cable is popularly employed in the 2001 


to 35,000 volt range, and has a Conductor Temperature Rating of 90 ¢ 


up to 5 KV 
(a rating never attained before the development of ANHYDREX Xx 
For more technical data, write for Booklet 10 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambr 


J 


ige 39, Mass. 


uve warren 


A % 


G 3 
forme” 
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(Continued from page 46A) 


Improved 
/ ELECTRICAL ~. reesionnney 


which feature versatility and quality per 


and formance at low cost. Suitable both for 
MECHANICAL bs public address use and for home record 
ing, Commando microphones are of con 
Pe POPERTIES trolled magnetic construction and = are 
“ unaflected by humidity and temperature 
- iriations. Circle 216 on the card 

— make the difference! 

. 
wiring duct manufactured by Panduit 


es Company reduces control panel wiring 
time to an absolute minimum. The duct, 
which requires no special fasteners, fea 
tures an exclusive snap-in open slot ce 
sign which allows wires to be installed in 


Snap-Slot Wiring Duct. A low-cost plastic 


the duct with lugs already attached. The 


snap-in design completely eliminates the 


means a time-consuming Operation of threading 
BETTER PERFORMANCE 
LOWER MAINTENANCE 
Motor and Generator Brushes 
Morganite brushes enjoy ; y 
ie adi sos. ‘tm f “~ 


trouble-free service. Available for 





fractional horsepower, aircraft, 
automotive, traction and 
industrial application: 

Carbon Brush Holders 


Assure high efficiency brush 
operation by maintaining positive 











contact between the brush 
re through duct holes. To insert a 


eC Cl tator o 
and th ymmutator OF wire, you simply pull out the plastic 


ring. Standard types include finger separating the slots, lay the wire 
cantilever radial, radial, in the duct, and release the finger. A 
trailing reaction and duct cover is snapped in place on the 
AC slip ring holders duct after wires are laid. For additional 


Pa teal C nies information contact Panduit Company 
ectrica ontacts Dept. EGN 10132 S. Washtenaw Ave., 


’ nd ; 
Including drum controlles Chicago 4%, UL. Circle 217 on the card 


contactors and starters 





Incorporate metals in a 
refractory carbon Resistance Thermometer Probe. A_ truly 
base for improved electric al conductivity : miniaturized (0.004 inch) high-tempera 
and mechanical strength. Contacts are ture resistance thermometer probe, cap 
able of operation over a range of 0 to 
1200 © has been produced by Arthur (¢ 
Carbon Current Collectors Ruge Associates, Ine Cambridge, Mass 

Reduce operating costs on travelling cranes The probe allows measurement of high 

Cost less, wear longer and reduce conductor temperatures, by the resistance thermom 
Will not eter technique, in’ an extremely small 
rea. Utilizing a grid of extremely fine 


self-lubricating, non-welding. 











wear to a minimum 
blister or rough conductor, afford - 
lat ‘ - 
trouble-free service over extremely ; Complete Catalogs platinum wire welded to platinum lead 
, : wires, the probe is believed to be the 
Available — cati or I 
write today. Recom first to provide a flat grid temperature 


p mendations on spe- element wound on the end of a I-milli 
eo cific applications 

A supplied promptly on meter tube. Grid is wound on end of 

request double bore porcelain protection tube ap 

proximately 0,044 inches at base. All 


INCORPORATED ... FOR OVER HALF A CENTURY temperature-sensitive wires lie in one 
_—___ - plane, giving grid resistance value of 


twat DH ~« 3308 48th Avenue, Long Island City 1, New York from 12 to 16 ohms at room temperature 


Probe developed for military use but is 


long periods. 


Manufacturers of Fine Carbon Graphite Products including Carbon Specialties, Motor 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts 
Distributors of 99.7% Pure Al,0; Tubes and Crucibles 
Circle 44 on the card 


available for commercial use. Circle 2/8 


on the card. 
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Sustained operating temperatures up to 400° F, as in guided missiles, are death to inferior electrical insulations and laminates 
CDF giass-base laminates of Teflon *—the only laminates of their kind approved by the military—can take this punishment steadily 


LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 


Widest available range offers Teflon, epoxy, silicone, mica 


products for dimensional stability under continuous heat 


As components and equipment grow smaller, and heat 
becomes more difficult to dissipate, CDF high-heat 
electrical insulations become increasingly important to 
electronic design. For nowhere else can such a wide 
range of quality insulations be found under one roof 
as at CDF. 


FOR HIGH-HEAT PRINTED CIRCUITRY, CDF glass 
base metal-clad laminates of Teflon* and epoxy exhibit 
best dimensional stability and current-carrying ca 
pacity. Constant operating temperatures of 300°F 
soldering temperatures to 500°F are readily met by 
these specialized CDF Dilecto® laminates 


HIGH-HEAT FLEXIBLE INSULATIONS. CDF offers a 
wide choice of insulating tapes made of Teflon, silicone 
varnish, silicone rubber, and Micabond®, with glass 
cloth support. CDF tapes may be used either by hand 
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wrapping or on automatic winding machines. Unsup 
ported Teflon in colors available to meet MIL-STD 104 


TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES. 
Part of CDF’s vast fabrication facilities is devoted to 
the production of custom parts from Teflon spa 
ghetti tubing, rods, sheets, and machined parts to rigid 
specifications 


NEW cementable Teflon, bondable to itself and to 
other materials with commercial adhesives 


SEE SWEET’S Product Design File, Electronics Buyers’ 
Guide, and other directories for the name and phone 
number of your CDF sales engineer. Then send your 
print or your problem, and we’ll return specific tech 
nical data and test samples, 


*trademark of DuPont tetrafiuoroethylene resin 


» CONTINENTAL- DIAMOND FIBRE 


A SUBSIDIARY OF THE ff yye4ef- COMPANY + NEWARK 86, DEL 
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ISOLATED PHASE BUS 


4 


Typical assembly with sliding section open. Two-way sliding section provides easy access to con- 


nectors—simplifies inspection and maintenance 


effects savings in installation and operation, 


SO MUCH MORE FOR THE SAME MONEY 


All isolated phase bus meets industry standards; performs 
satisfactorily at rated current, voltage and temperature rise, 
with standard impulse levels; sells at competitive prices. But 
when selecting isolated phase bus for generator or any other 
applications, it is necessary to consider cost, plus installation 
and operating advantages. Here are some of the superior 
inherent advantages of I-T-E Isolated Phase Bus design that 
are not covered by industry specifications, yet effect substantial 
savings in installation and operation 

Most Simple and Efficient Design thermally, clectrically and 
mechanically 


Fewest and Most Durable Gaskets, meaning direct savings tn instal- 
lation time and maintenance 

Greatest Installation Flexibility 

Tightest Bus cver designed. Dust and water leakage are eliminated 
Lightweight. Save in installation time and labor, Also in building 
steel with supports and hardware 

Sliding Covers. Strategically located to insure stable mounting 
base for standard length and facilitate joint makeup and tnspec- 
tion when necessary 

Expert Engineering. Backed by more than 20 years’ experience in 
the design and manufacture of isolated phase bus, insures quick, 
reliable engineering and excellent delivery 

Self-Cooled or Forced Air Cooled in ratings up to 14,000 amperes 
continuous 


Let us tell you more about I-T-E Isolated Phase Bus and its 
installation and operating advantages. Write for Bulletins 
10004-A and 10004-B. I-T-E Circuit Breaker Company, 19th 
and Hamilton Sts., Philadelphia 30, Pa. 


Typical assembly with sliding section closed. Closure requires only 
two I-piece round lifetime gaskets —easy to place and remove. 
Simple, powerful V-clamp couplings distribute clamping pressure 
uniformly around ring = 


I-T-E CIRCUIT BREAKER COMPANY : Switchgear Division 
IN CANADA: EASTERN POWER DEVICES LTD. 
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THERMOELEMENT 


jAluply 


—— 


—— 
—_—_" 


._No need returning the Model 622 for thermoelement 
replacement; nor wiring a new one in. A spare element, 
or one immediately available for the individual instru- 
ment, can be instantly plugged in. Replacement units are 
furnished with correction curves to maintain the guaran- 
teed high accuracy with original scale calibration. This is 
just one of several exclusive design features which make 
Model 622 more convenient, more flexible in use. And 
coupled with its proved high accuracy and stability, it 
remains the outstanding favorite for all high frequency 
problems., Available as thermo milliammeters and thermo 
voltmeters; and thermo ammeters, (external thermoele- 
ment type). Also as d-c voltmeters, millivoltmeters, milli- 
ammeters, microammeters, electrolysis volt-millivoltme- 
ters, and as high accuracy rectifier type a-c instruments. 
Write for bulletin A20. Weston Electrical Instrument 
Corp., Newark 12, N.J. 





} MILL IAM Per re 
W E S 0 ay ’ so — nt 


MODEL 622 


INSTRUMENTS MY 


o57 : 
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CONDENSER-TYPE + To save equipment size and weight . . . to facilitate inter- 
changeability for replacement in older equipment . .. ASA Standards call for bush- 
ings of small diameter. This requirement is met, with wide safety factors in opera- 
tion, by Lapp POC* Bushings. The internal voltage stresses resulting from these 
small diameters are distributed by a series of equal-capacitance condensers equally 
sharing total bushing voltage. 


PAPER-OIL INSULATION : For its high dielectric strength, low dielectric loss and 
proved dependability in service, Kraft paper oil-impregnated is preferred as insula- 
tion for highest-voltage applications. That’s why paper-oil is used in your highest- 
voltage cables, potheads and bushings—and why the condenser core of the Lapp 
POC* Bushing is paper-oil insulated. 


ENCLOSED CORE ~© The housing which encloses the condenser core of the Lapp 
POC* Bushing is an assembly of metal and porcelain, permanently sealed against 
temperature change, cantilever or impact stresses. Leakage currents—which can and Te 
do result from moisture and contamination in transformer and circuit breaker oil— 
can flow only over the porcelain shank of the POC* Bushing. This is positive 
protection to the bushing core, since there’s no charring, tracking or deterioration of 
porcelain from such leakage current. Storage problems of spare bushings are 
simplified, too, because the porcelain shank of the POC* Bushing needs no protec- 
tion from natural elements. 

Lapp POC* is the bushing design of the future. It’s proved and ready to serve you 
reliably today. 


WRITE for specification data. Lapp Insulator Co., Inc., Le Roy, New York. | 
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Overhead... in ducts... underground 


Order one cable for all three jobs... Anaconda Durasheath 


Overhead... in ducts... underground. Use Dura- Stock one cable instead of three. You save space, 
sheath* neoprene-jacketed cable for every type of paperwork with all-purpose Durasheath. One 
power application up to 15 kv. Tough jacket resists cable does the work of three. You cut inventory. 
weather, soil acids, abrasion, mechanical injury. Versatile Durasheath excels everywhere. 

One continuous run without splices. Run Dura- See the Man from Anaconda or your Anaconda 
sheath from underground, to overhead, to ducts, distributor for full information. Anaconda Wire & | 
in one length without splicing. Light, flexible, it Cable Company, 25 Broadway, New York 4, 
handles easily. Costs less to install. New York. Trade Mark 57361 | 


ASK THE MAN FROM ANACONDA 


For DURASHEATH CABLE 
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the NEW AMPlivarsplice plus new horizontal machine 


for identical, mass produced splices of 
enamel, poly-vinyl acetal and similarly coated wire 





AMPlivar splices 
can be used on 
solid or stranded 
conductors, or 
combinations thereof. 





AMPlivar splices, with multiple ring stripping action, 
eliminate scraping, dissolving in solvents, burning, or 
other methods for removing insulation. Included among 
its many other features are: 


® NO HEAT DAMAGE TO WIRE OR INSULATION—as often occurs 

in alternate methods of splicing. 

® SMALL size—scarcely larger than the wires themselves, 

but design-engineered to lock wire and connector into a 

high tensile strength splice. This cutaway of the AMPlivar splice 


© CORROSION RESISTANT—the joint is hermetically sealed shows how conductor material extrudes 
outwardly into serrations for added 


during splicing. strength and electrical contact. The 
® LOWER INSTALLED costs—eliminates soldering mate- splice is as corrosion resistant as the 
rials and equipment ... requires less wire ... reduces time wire itself. 

required to make the splice. 


Further information is available on request. 


| AMP icin | | 


Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Lid., Toronto, Canada 
Airceatt-Marine Products (G.B.) Lid, London, England » Societe AMP de France, machine uses AMPlivar splice con- 
Le Pre St. Gervais, Seine, France « AMP.- Holland NV. ‘s-Hertogenbosch, Holland nectors in strip form, for automatic 
Japanese Distributor Oriental Terminal Products Co., Ltd , Tokyo, Japan ; 

splicing as fast as the operator can 


insert the wires. 


IDEAL FOR ASSEMBLY LINE PRODUC. 
TION... the AMP Horizontal Auto- 
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MOTOR CONTROL PROVIDES 


Maximum motor utilization throug 
“precision-timed” field applicatic 


















You can get full rated power from your synchro- 
nous motors with General Electric motor control. 
You can drive greater loads with a given motor, 
or use a smaller motor for a given load. 


MORE PULL-IN FORCE 
MORE STARTING CAPACITY 


G.E.’s ‘‘precision-timed”’ field-application system 
utilizes the maximum pull-in power of your syn 
chronous motor by applying the field at the exact 
instant that both motor speed and load angle are 
right. This means you can synchronize far greater 
loads than with other types of controls. You get 
‘first-time’ starts with any load within your 
motor’s capability! 

Another reason you can start and synchronize 
greater loads is because G-E controls allow more 
time for the motor to bring the load up to syn- 
chronizing speed——without unnecessary tripping. 
While some controls operate on a pre-determined 
acceleration time, G-E controls use a thermal relay 
to control the motor during starting. This allows 
the motor to accelerate heavier loads. 








MOTOR SPEED is measured by field- 
application relay to determine best 
poles to give 


possible speed for synchronizing. positive 


GENERAL @@ ELECTRIC 


PRECISION ANGLE SWITCHING 


LOAD ANGLE must also reach a point of 
maximum flux between rotor and stator 


ynchronization 
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MAXIMUM DRIVE PROTECTION 


After the load is synchronized—-Should the moto 
be pulled out of synchronism, G-E controls wil 
remove the field excitation within 1/120 of a 
second*! This ‘‘split-second”’ field-removal systen 
virtually eliminates the possibility of damage t« 
synchronous motor drives resulting from th 
motor pulling out of step 


During acceleration-— Your motor 1s constant] 
protected against overheating by General Elec 
tric’s graduated protection system -a systen 
controlled by the heating characteristics of the 
motor not by a set time period 


Get maximum utilization and protection of your 
synchronous motors specify the control tha 
gives you all the ‘‘extras’’ as standard equipment 
General Electric synchronous motor control. For 
more information, contact your G-E Apparatus 
Sales Office, or write for GEA-5873, to Sectior 
783-7, General Electric Co., Schenectady, N. Y 


Industry Control Department, Roanoke, Virginia 
*Based on 60-cycle power source 


RIGHT MOST 
wv FAVORABLE 
ANGLE 










BOTH SPEED AND ANGLE must be cor- 
rect before control applies fic Id, to pro- 
vide full use of motor’s pull-in ability. 
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batteries power control 
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equipment... air-break switches 
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olt de power to operate supervisory control equip 
t at Mia System Dispatching Office (above) i 
pphed by bank of C & D PlastiCal® Control Batter 
(below). Lor life lead-calcium plate batteries have 160 
ampere-hour capacity (at 8-hr. rate) Power engineered tor 25 








“| years of power plant service! 


Now, Florida Power & Light, too, joins the growing list of 
prominent utilities which have installed engineered C & D 
battery power for control. Reason: C & D PlastiCal Con- 
trol Batteries—specifically designed for control, switchgear, 
and auxiliary power applications—assure an economical, 
dependable, /ong-lasting source of ‘“‘packaged”’ power. 

PlastiCals—the advanced lead-calcium plate batteries 
in the clear plastic jars, pioneered by C & D—have been 
proved and approved for years in telephone service. C & D 
was also first to extend the advantages of PlastiCals to the 
utility field in a battery specially designed for control. 
Lead-calcium eliminates the “‘poisoning” effect of anti- 
mony used in the conventional lead-antimony grid battery 
... Virtually doubles battery life. 

Specify C & D Plastical Control Batteries. They're engi- 
neered for the job—and for lowest lifetime cost! For 
details, write for 

































Bulletin CP-536. 


ry BATTERIES, INC. 
of Conshohocken, Pa. 0: D 








24-volt application of C & D PlastiCal Batteries for dec 
control of motor-operated air-break switches used in 
automatic load transfer switching. Located in the field, 
batteries require practically no attention. Other C & D SINCE 1906 

24-volt batteries supply power for carrier current trip 

blocking transmitters used in transmission relaying Sales and service offices in principal cities from coast to coast 












— | 
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ARMCO ELECTRICAL STEELS HELP YOU 


TAKE THE 


When you use Armco Electrical Steels in designing prod- 
gning | 
ucts, you have a two-way opportunity to make performance 
in service more closely approach designed performance. 
One reason is that accurate data on magnetic and electrical 
g 

properties are available; another is the consistent high 
quality of Armco Steels. 


Design Data 

You can calculate the performance of your product more 
precisely with available design data on Armco Hot Rolled, 
Oriented, and Thin Electrical Steels. Your selection of grade 
and gage can be based on precise data that helps assure guar- 
anteed performance. You don’t have to make educated 
guesses based on empirical formulae or extrapolation of 


meager data. 


Consistent High Quality 

More than a half century of electrical steel production and 
research has made possible the consistent high quality of 
Armco Electrical Steels. You are assured uniform magnetic 
properties. This, plus special Armco processing, produces 
fabricating qualities and tolerances that enable you to 
achieve the full magnetic potential of each grade. 


“"GUESSTIMATING’”’ 


OUT OF DESIGN 


Special Grades Offer Added Advantages 
Besides standard grades of electrical steel, Armco produces 
many special evrades that offer you unusual opportunities 
to improve the performance and reduce the cost of your 
Armco A-6 for 


moderate 


products. For example, there Is high 


permeability at low and inductions Armco 
Thin Electrical Steels with exceptional magnetic proper 
ties for high frequency applications 

Write us at the address below for complete information 


and design data. Just tell us what you make. 


Armco Steel Corporation 1867 Curtis St., Middletown, Ohio 
Please 

send me 
information on 


Armco Hot Rolled Electrical Steels 
Armco Oriented Electrical Steels 

| Armco Thin Electrical Steels 

Name 

Company 

Street 


Zone State 


ARMCO STEEL CORPORATION 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE 


Aucust 1957 


& METAL PRODUCTS, INC 


1867 Curtis Street 
THE ARMCO 


Middletown, Ohio 
INTERNATIONAL CORPORATION 
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si r ai 
Mr. Maginniss inspects a Tiger Brand pigtail coming from end 
of a vibrator tool 


Harry Bunton paints a vibrator. Notice heavy casing around 
cable near the hand hold 


geo & 


says H. J. Maginniss, President 
Maginniss Power Tool Company, Mansfield, Ohio 


Here’s a success story for you. In 1947, Mr. Magin- 
niss started his company with one employee—himself. 
One year later, he added one more employee. Today, 
he has 35, and business is booming. His only product 
is an electric generator-vibrator system that knocks 
the entrapped air out of freshly poured concrete so 
that it is denser and stronger. 


Early in the game, Mr. Maginniss learned that 
construction men did not exactly baby his tools. As 
a result, everything is built as ruggedly as possible, 
and that includes the cable, which is four-conductor, 
No. 12 AWG Tiger Brand Amerclad. Sometimes the 
cable drapes over several stories of scaffolding and is 
dragged over rough concrete, wooden beams and steel 
piling—while heavy trucks roll over it down on the 
ground. Despite all this, they have never had a com- 
plaint about the cable. 


Do you need this kind of quality? Your AS&W 
salesman will give it to you! 


Here is a cable casing thot was damaged in use. Cable inside 
was not injured. 
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Workman ready to drop tool into concrete. Electric generator See the snarl of cable between tool and generator. Tiger 
is on ground. Brand is made for this treatment. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS TIGER BRAND ELECTRICAL WIRE & CABLE 


A STANDARD TIGER BRAND CABLE FOR | 
EVERY SPECIAL JOB 


® varnished cambric cable 





® interlocked armor cable 
| * shovel & dredge cable 
* paper & lead cable ® special purpose wire & cable 


® aerial, underground and submarine cable 





weet BD STATES 2 TS 2s 


» 
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FEATURES 


a High accuracy 


@ Stability of 
frequency control 


8 Self starting 
® Infinite service life 


Integral, sealed, 
magnetically 
shielded 


e Standard octal tube 
pin connectors 


g Small, light weight 





APPLICATIONS 


Electrical and Acoustical Measurements 
Electrical Communication Systems (Selective Calling) 


Remote Operation and Supervisory Control of Machinery 
and Apparatus 


Electrical Computers and Telemetering Systems 
Electro-Mechanical Bandpass Filters 


Frahm Oscillator Controls, ‘Type ROC, make possible the design and con- 
struction of inexpensive, precision tone generators that are small and light 
weight. ‘These generators will have accurate output frequency and output 
voltage with very nearly sinusoidal wave shape. 

They can be made with any one nominal control frequency between 20 
and 1100 eps. They will control the output frequency of circuits, under 
specified conditions, constant within +0.15°, of the nominal control 
frequency 

We particularly encourage your inquiries and correspondence on special 
applications and problems. If you haven’t explored these Frahm Oscillator 
Controls we'll be glad to send you complete specifications, characteristics, 
etc. Write for Bulletin 34-EE. 


JAMES G. BIDDLE CO. 


ELECTRICAL TESTING INSTRUMENTS « SPEED MEASURING INSTRUMENTS 
LANORATONY & SCIENTIFIC EQUIPMENT 
1316 ARCH STAEET, PHILADELPHIA 7, PA, 
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TRADE LITERATURE 


Movie on Lightning. A movie entitled 
“Let's Look at Lightning!” has been filmed 
by Line Material Industries (L-M), Me- 
Graw-Edison Co Milwaukee 1, Wis. 
Highlights include a review of the basic 
conditions which cause lightning and solu 
tions to various distribution lightning 
arrester application problems. Important 
but often overlooked facts and figures on 
lightning arrester application are illus 
trated. A showing of the movie can be 
irranged through the nearest L-M_ field 
representative or by writing to the com 
pany. 


Pocket Battery Buying Guide. “So You're 
Going to Buy an Industrial Battery” is the 
title of a 16-page illustrated reference 
booklet (GB-1788) just released by Gould 
National Batteries, Inc., Stone and Cal 
houn Sts., Trenton 7, N. J. Designed to 
help industrial battery buyers select the 
most economical and efficient battery for 
their operation, this pocket size booklet 
outlines the significance of battery de 
sign, and the contributions of research and 
development to lower operating costs, 
greater productivity, and greater profits 
\ condensed description of the company’s 
sattery Maintenance Schools” is given, 
as well as information on Gould's plus 
performance plan for achieving maximum 
life and performance from an industrial 
battery 


Electric Thermostat Bulletin. A_ foldet 
describing an electric thermostat designed 
lor over temperature protection is avail 
able from Robertshaw-Fulton Controls 
Company, LlO FE. Otterman St., Greens 
burg, Pa. Model H7/ is intended for use in 
steam vencrating systems cottee urns, 
ovens, and other commercial, laboratory, 
and industrial equipment. It automatically 
will cut-out where the dialed temperature 
is exceeded by 15F in liquids, or S0F in 
air. Once it is tripped, the cut-out will 
remain open until reset manually. The 4 
page bulletin provides manufacturers with 
important information concerning — the 
applic ition and installation of the electric 
thermostat. Copies of bulletin RT-805 are 
available upon request, without obliga 


tion, from the manufacturer 


Enamel Wire Bulletin, A 12-page technical 
bulletin by Driver-Harris Company, 201 
Middlesex, Harrison, N. J., gives complete 
data on the electrical and physical proper 
ties of their principal resistance alloys 
Karma*, Nichrome*, Nichrome V*, and 
Advance* (* registered trade marks) 
Karma enamel-coated resistance wire is 
now in commercial production in diam 
eters as small as 0.00045 inch, with re 
sistance of $3,951 ohms pet foot at 206 
Complete with charts and tables, the bulle 
tin makes it easy for the user to determine 
exactly which alloy will prove most eco 
nomical and etlective for his specific pur 
pose. A free copy may be obtained by ask 


ing for Technical Bulletin No. 157 


Continued on page 64 A) 
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THROUGH THE TINNING LINE, steel sheet up to 8” wide 
178.000 imps | | 


carried to the 27 
about 115,000 Ib. of copper bus conductors 


and 
collector heads from the 


0125 


bus room 


gage passes at LOOO feet per minute 


below by these rectangular bus conductor 


Big new sheet tinning line drawing 178,000 amperes 
is served by this compact Copper Bus installation 


Copp r bus conductors were selected for this instal 
lation in a plant of one of America’s great steel com 
panies because it made possible a saving of 20 
per cent in space 

D. Anderson Murphy 
& Co 


more 


president of Riggs Distler 
mechanical and electrical contractors, Balti- 
Md states that 


one of the big reasons for the selection of Anaconda 


which made the installation 


bus was the outstanding engineering and tee hnical 
service available through The American Brass Com 
pany. Anac onda engineers worked closely with Riggs 
Distler to he Ip solve many of the proble ms posed by 
Murphy adds that the bus 


conductors came through well pac kaged with clean 


this complex job. M1 


ends indicating a good sawing job and came 
through promptly on schedule—other factors in the 


selection of Anaconda conductors 


TECHNICAL SERVICES. Anaconda spec ialists are avail- 
able to help solve technical proble ms involving the 
For such assist- 
Publication C-25 
“Anaconda Copper for Electrical Conductors,” write 


use of Anaconda Bus Conductors 


ance or a copy of the 62-page 


The American Brass Company, Wate rbury 20, Conn. 


iy FN a i woe, 
COPPER CONDUCTORS 


Made by the American Brass Company 


THERE’S AN ANACONDA 


WIRE & ROD 


Aucust 1957 


A VIEW IN THE BUS CONDUCTOR ROOM, show 
and flat bars. Sizes of tube 
by up to | long Kee 


used were 6 ind 4 
tangular busses used 6 


up to 20 


ELECTRICAL CONDUCTOR FOR EVERY NEED 


VENTILATED 


ROUND TUBES 
SQUARE TUBES 


SQUARE TUBES 
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ing ventilated 


CHANNELS 


A tofal plating current of about 
Installation involves 


635A 





RUGGED 


ELECTRONIC GALVO 





20 wua or 0.2 uv per division sensitivity 


Solve you! brid ge balance and low level 
LDC measurement problems with this 

itive rugged and versatile combi 
nation LX 
ammeter, microvolemeter, and micro 
volt level DC amplifes 


null detector, micro-micro 


Current sensitivity of the Model 204A 
is 20 times greater than high quality, 
mechanical current galvanometers. As 
a voltage galvanometer, its extremely 
high power sensitivity makes it superior 
to moving coil instruments 


Ideal for production testing, low level 
DC amplification to extend the range 
of recording instruments, or as a direct 
reading indicator for strain gage, ther- 
mocouple and other current or voltage 
measurements in industry or laboratory 


SPECIFPICATION §S 


@ J0uv to 10 volts or 0.00! va to | milliamp full 


cale in 7 ranges 


All transistorized Rugged Insensitive to 


shock, microphonics, mounting position 


extreme overloads with ne 


Withstand 
offset 


Floating input 10,000 ohm fixed input resist 


ance P strictions ource resistance 
10 scale power sensitivity 


Use as stable DC amplifier with | 


milllamp output 


vy drift, less than |! v P-P noise 


Representatives Nationwide 
Ask for demonstration today or write 
for detailed literature. 


=| 
a S725 KEARNY VILLA RO 


( 
Ay ee? BAN DIEGO 11, CALIFORNIA 
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Caledonia combines four functions in 
miniaturized, shock-resistant package, 


Electronics today is partly packaging 


PROBLEM: Design a small (50 cubic in.) 

and light (3% Ibs.) unit that contains: 

1. a positive d.c. pulse selector 

2. a negative d.c. pulse selector 

3. a high level 60 cps band pass filter 

4. a 400 cps detector circuit 

(all with tight tolerances, naturally). 
Design it to operate within the usual 

military environmental conditions, in- 

cluding high vibration and shock. 

SOLUTION: We assembled the 

components shishkabob hy 

style. Then mounted the t 


kabob in a metal case filled with an epoxy 
foam compound to hold the parts in a 
firm cushion. 


TIME ELAPSED: From original assign- 
ment, through design to volume produc- 
tion—two months. 


If such quick, dependable assistance in 
design and production can make your 
work more effective, we'll be glad to 
hear from you. We offer experience, 
good production facilities, and a recog- 


nized quality record. 


CALEDONIA 





| ELECTRONICS AND TRANSFORMER CORPORATION | 





Dept. EE-8, Caledonia, N.Y. « In Canada: Hackbusch Electronics, Ltd., 23 Primrose Ave., Toronto 4, Ont, 
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Trade Literature 


Meter Relay Catalog. Contact meter-relays 


versatile instruments that both indicate 
and control almost any physical or chem 
ical condition that can be detected elec 
trically, are described in a 40-page catalog 
No /-C, now 


Products, Ine 


available from Assembly 
(APT Ohio 


The catalog supplies complete information 


Chesterland 
for ordering meter-relays intended for use 
in original equipment or in self-contained 
control packages, Various circuits for pro 
viding different types of control action are 
discussed Also included in the catalog 
are API panel meters and auxiliary con 


trol components 


Antenna System Catalog. 
product supplement has been published by 


A 32-page new 


Andrew Corporation, manufacturers of 


antennas, antenna systems, and transmis 
sion line. This supplement covers products 
recently developed by the company and 
information on engineering improvements 
to their existing antenna systems equip 
ment, Such items as their 9-inch uhf trans 
mission line, 34-inch uhf coaxial switch, 
and the expanded and improved line of 
microwave and communication antennas 
are completely described in this well 
illustrated supplement, Copies of this new 
product supplement and the existing cata 
log No. 2/, may be procured by writing 
Andrew Corporation, 363 E, 75th St., Chi- 


cago 19, IIL. 


Brochure on Glass for Electronic Use. A 
brochure, “New Deve lopments in Corning 
Fully 


illustrated, the brochure gives detailed in 


Fotoform Glass,” is now available 


formation of the four types of Fotoform 
glass (Corning Code 8603): how they are 
made, how they differ, their specific and 
potential uses, and design and production 
data on each one. Latest mechanical and 
electrical applications of Fotoform glass 
in the electronics and allied industries are 
Works is cur 


rently using Fotoform glass in many ap 


reviewed, Corning Glass 


plications. These range from limited ex 
perimental designs to the quantity pro 
duction of diversified mechanical and elec 
trical components for precise basic as 
semblies where accuracy, reliability, and 
long life are essential. The new brochure 
is available from the company free of 
Write for brochure No. EPFF-/ to 
Staff Sales Electrical Products 
Division, Corning Glass Works, Corning, 


N.Y. 


charge 


Manage 


Electronic Component Bulletin. An 8-page 

issued by Richards 
$739 N. Kedzie Ave., 
makers of electronic 


bulletin has been 
Flectrocraft, Inc 

Chicago fil 
components information — is 
given on the company’s products including 


adapters, and 


Complete 


plugs, jacks, connectors, 
pushbotton switches in both standard and 
miniature sizes. Parts are completly il 
lustrated, drawings 


details, and tables list sizes and 


construction 
types 


show 


available 
(Continued on page 66A) 
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DOW CORNING 
CORPORATION 


silicone Dielectrics 


ELECTRICAL AND ELECTRONIC NEWS 


No. 13 





Reliability of Snark Instruments 
Assured with Silicone Rubber 


Engineers at Northrop Aviation take no 
chances on the performance of intricate 
high impedance circuits in the “Snark” 
guided missile, the F-89 Interceptor and 
other Northrop projects. They virtually 
“seal in” top performance by com- 
pletely encapsulating the brains of these 
units in Silastic* RTV. 


dielectric 
solid at 


A new, silicone 
that rubbery 
room temperatures, Silastic RTV provides 
positive protection for even the most deli- 
electronic components. All panels 
containing resistors, capacitors, transistors 
and other recording and transmitting gear 
are embedded in this Dow Corning silicone 
rubber. According to Northrop engineers, 
a single coating— 


easy-to-apply 
vulcanizes into a 


cate 


* provides an effective cushion against 
vibration 
assures Maximum moisture resistance 
improves electrical properties, especi- 
ally surface resistivity 
protects assemblies against rough 
handling 
may be applied with a caulking gun 


sf 


£ 


Another 
Silastic RTV in this application is the ease 


important advantage of using 
of inspecting or replacing individual com- 
ponents The 
rubber “skin” is simply slit open to expose 
the component. Such openings are easily 
patched with more Silastic RTV. 


after assembly silicone 


Silastic RTV ranges from a heavy putty 
to a fluid-like consistency. 
mum physical and dielectric properties in 
4 to 7 days. No. 51 


"Tt mM. REG 


It attains opti- 


S&S. PAT. oFF 


ATLANTA * 


Canada: 


BOSTON * CHICAGO * 
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CLEVELAND * 


Dow Corning Silicones Ltd., Toronto; 


Westinghouse Introduces Silicone Insulated D-C Motors 


While most leading 
manufacturers of 
electrical equip- 
ment build silicone 
insulated units 
for special pur- 
poses, now for the 
first time Westing- 
house’s new Life 
Line “H”’ series 
offers the advan- 
tages of silicone 
insulation in stand- 
ard “off the shelf” 
d-c motors and 
generators. 


Dow Corning sili- 

cones have been used 

in combining a high temperature insulating 
system with complements of copper and 
iron equal to those used in conventional 
result, these new 
Class B 


temperatures have at least 10 times longer 


Class B machines. As a 


motors and generators rated at 


insulation life. 


In addition, Dow Corning silicones help 
provide extra protection against emergency 
overloads and abnormal ambients to reduce 


Silicone Glass Coil Insulators 
Reduce Small Motor Assembly Costs 
By insulating the coils of their % hp, 
14,000 rpm afterburner ignition actu- 
ator motors with lami- 
Inc., costs a 


silicone-glass 


nates, Lear, have cut 


substantial $1.50 per unit 


Located next to jet engines where ambient 
400 F and higher, 
always been 
tape-wrapped 
but they recently elimi 


temperatures soar to 


these motors have silicone 


protected. Lear originally 
the coils by hand 
nated this time-consuming job by switching 
to pre-formed glass laminates bonded with 


a Dow Corning silicone resin 


By reducing assembly time to an absolute 
the 
Lear $1.50 per motor while still providing 
The 
two 
East 
No. 52 


mimmum, laminated insulators save 


the maximum in insulating efficiency 


coil insulators are pre-formed in 


sections by Stevens Products of 


Orange, New Jersey 
DALLAS * DETROIT * 


Great Britain: M 


adiand 








LOS ANGELES + 
Ltd., London; 


motor maintenance. Insulation is no longer 
life. Already 
new dc motors 
150 hp: the de 
% to 100 kilowatt: 


factor to motor 
the 


from 1 to 


a limiting 
in production, pan 
ratings gener 
rated from 


Life Line “H” 


especially useful for automated processing 


ators are 


equipment is designed to be 


where insulation failure in one unit may 


shut down an entire assembly line throw 
ing schedules and costs 


production way 


out of line 
The 
the 


extra overload capacity provided by 


silicone insulation system makes these 


motors ideal for conveyor, pump, blower 


and processing motors in mines; for drive 


motors in the glass, machine tool, paper 


and metals industries; for conveyor drive 


motors in material handling and many 


other processing industries No. 50 


Send Coupon for More 
Information 


DOW CORNING CORPORATION - Dept. 4120 


Midland, Michigan 


Please send me = 50 sSC*S 
NAME 
TITLE 
COMPANY 
STREET 
city 


ZONE STATE 





NEW YORK + WASHINGTON, D.C 


e 


France: St. Goba Paris 
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FOR PRECISION LABORATORY 
OR PRODUCTION TESTING 


FREED 
1110-AB INCREMENTAL 
INDUCTANCE BRIDGE 


AND ACCESSORIES 
Accurate inductance measurement with or 
superimposed D.C,, for all types 
of iron core components. 


without 


@ INDUCTANCE ~~ 1 Millihenry to 1000 Henry 

@ FREQUENCY — 20 to 10,000 Cycles 

@ ACCURACY — 1% to 1000 Cycle, 2% to 10KC | 

@ CONDUCTANCE — | Micromho to | MHO 

* ks al ~- 0.5 to 100 

@ SUPERIMPOSED D.C. — Up to | Ampere 

@ DIRECT READING — For use by unskilled 
operators, 


ACCESSORIES AVAILABLE: 
1140-A Null Detector 
1210-A Null Detector - V.T.V.M, 
1170 D.C. Supply and 1180 A.C. Supply. 


FREED 
VARIABLE TEST VOLTAGE 
MEGOHMMETER NO. 1620 





@ Resistance 0.1 megohms to 4,000,000 
megohms 

@ Voltage 

@ Accurate 

@ Simple 

@ Sate 

@ Self contained 


variable, 50 - 1000 volts 
plus or minus 5Y% on all ranges. 
for use by unskilled operators. 
high voltage relay controlled. 
AC operated, 











OTHER MEGOHMMETERS AVAILABLE 
Type 1620C MEGOHMMETER a type 1620 
with additional circuitry for testing capacitors 
Type 10208 MEGOHMMETER a 500 volt 
fixed test potential. Rang@ | megohm to 2 
million megohms 
Type 2030 PORTABLE MEGOHMMETER — 
battery operated 500 volt test potential. Range 


1 megohm to 10 million megohms 


Send for NEW 48 page transformer catalog. 
Alse ask for complete laboratory test instru- 
ment catalog. 


FREED TRANSFORMER CO., INC. 


1700 WEIRFIELD ST., BROOKLYN (RIDGEWOOD) 27, N.Y., 
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Trade Literature 


Pocket-Size Slide Chart. A pocket-size slide 
chart on machining stainless steels is now 
available from The Carpenter Steel Com 
West Bern St., Reading, Pa. This 


handy chart contains the latest informa 


pany 


tion on how to machine the popular 


grades of stainless. On one side it gives 
concise data on turning, drilling, tapping 
threading 


milling, and reaming opera 


tions. It tabulates speeds and feeds, and 


gives special notes on drilling, tapping, 
lubrication, and welding. The other side 
of the chart shows relative workability of 
stainless steels in a wide variety of opera 
tions including blanking, deep drawing 
tamping, forging, heading, roll threading, 
welding, etc. An inserted slide moves to 
how, at a glance, the machining data de 


sired 


Semupressure Fans, For efficient perform 


ance against static pressures normally 


considered above the range of, propeller 


type fans \erovent SP-7  semipressure 
fans, are described and illustrated in Bul 
letin 400. They are available in direct 


connected, direct-driven duct, belt-driven 
cluct si-Flo” duct, and extended shaft 
types. For further information contact 
\erovent Fan Company, Inc., 


Ohio 


Piqua 20, 


Underfloor Electrification. A folder $ 
ivailable describing a new underfloor elec 
trification product called Electro-Channel 
Steel Joists. This product will be of par 
structural 
Write 
to Ceco Steel Products Corporation, 5601 


West 26th St... Chicago 50, Ill 


ticular interest to architects 


engineers, and general contractors 


Station Control Cable. 


The publication of a new as well as 


Supervisory and 


complete brochure on supervisory and 
station control cables has been announced 
by the Ansonia Wire & Cable 
ltt Martin St Ashton, R. I 


trated literature introduces the 


Company 
This illus 
many ap 
plications for supervisory and station con 
trol cable ind gives complete technical 
information and chgimeciing specifications 
on the cables offered by the company 
It is reported that this publication will 
provide the usable 


most practical and 


data in the field of supervisory and sta 


tion control cables. Copies are available 


by writing on company letterhead to the 


manulacturer 


Bronco Wire Catalog. 
Electrical 


A 68-page catalog 
Wires and Cables 
has been published by Western Insulated 


of Bronco 


Wire Co. and is being offered tree to cord 
and cable users. The catalog contains data 
on Neoprene and rubber jacketed porta 
Type U.S.E. Style 
RR cables, and asbestos insulated wires 
A technical included. Write 
Western Insulated Wire Co 425 | 


tOrh St Los Galil 


ble cords and cables 
section 1s 
Angeles 58 
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TRANSACTIONS 


Volume 75 of the 1956 Transactions 
containing all the technical papers 
approved by the Technical Committees 
which were presented during the year 
is now ready for distribution. 


The Transactions are a complete record 
of advancement in the art of electrical 
engineering during the year. 


This volume in three parts, each bound 
11%, contains 446 
including dis- 
Each part is 


in cloth, size 82 
papers, 3.028 pages, 
cussions. separately 
indexed by subject and by authors. 


Annual subscription prices are as follows: 


Prices 





Non- 
Member member 





Part I Communica- 
tion and Elec- 


tronics 


Part II Applications 
and Industry 


Part Ill Power Ap- 
paratus and Sys- 
$6.00° 


tems 


All three parts each 
$12.00°* 


separately bound 


Any two parts each 


separately bound $10.00°* 


‘Subscription price and 75 cents extra 
for foreign postage both payable in 
advance in U. S. currency. 


**Subscription price and $1.00 extra for 
foreign postage both payable in ad- 
vance in U. S. currency. 


Discounts 25% of above nonmember 
prices to colleges and public libraries. 
Publishers and 


15% of above nonmember prices. 


subscription agencies 


Order now—the Edition is limited. 


Send all orders to: 


Order Department 
AMERICAN INSTITUTE 
of 
ELECTRICAL ENGINEERS 
33 West 39th Street, 

New York, N. Y. 
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TRANSISTOR ‘'STOP-WATCHES’ FOR INDUSTRY* 


accuracies to a 50 millionth | intervals from microseconds to months 


Experienced graduate engineers and ghysicicts arg 0 OW OO ee ene eee _ 
invited to join one of the many expanding programs 
at engineer-managed Texas Instruments where rec * 

: Texas Instruments engineers are building portable elec 
ognition of individual achievement has contributed to 
TI’s fifteentold growth in the last ten years — to a cur tronic timing devices to uncanny accuracies with interval 


rent $45 million volume. Advanced personnel policies 
include company-sponsored educational assistance, 
profit sharing, insurance, and retirement programs 


variations to infinity. They allow applications never before 
practical because of previous size, weight, power drain, 
and maintenance limitations ... particularly in airborne 
Texas Instruments plants are within Dallas, yet away 
from downtown traffic within 5 minutes of fine resi 
dential areas, churches, and public and private schools 
Your home will be within 15 minutes of year-around 
recreational, amusement and cultural activities 


devices, these Tl timers present an entirely new concept 
in time measurement ...a result of the new design free 
dom allowed by transistors... of which Tl is also the 


world’s largest commercial manufacturer 


SEMICONDUCTORS & OTHER COMPONENTS — Transistors, 
tranststor circuits, diodes, rectifiers, transformers, resis- 
tors, panel meters, test equipment. Write W. C. Spaller. 
ELECTRONIC & ELECTROMECHANICAL APPARATUS — Radar, 
sonar, infrared, navigation, magnetics, telemetering, 
communications, computers. Write R. E. Houston. 


RESEARCH — PhD level for research: semiconductor TEXAS | N ST R U M E N T S 





r 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| installations. Essentially binary counting and storage 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ie 


materials and devices, ferromagnetics, infrared, high INCOR 
, : : PORAT ED 
speed data reduction, etc. ADMINISTRATION — Engineers 
for: production, planning, purchasing, cost analysis, 6000 LEMMON AVENUE DALLAS 9. TEXAS 


etc. Write W. D. Coursey. 
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KEEP UP-TO-DATE ON MAGNETICS 


Here are laminations for miniaturization 


If you are making transformers for transistorized or othe 


miniaturized equipment, information about our ultra-small 
size “performance-guaranteed” laminations can be impor 
tant news to you, These nickel-iron laminations are produced 
in standard gauges, and are available in Hy Mu 80, 48 Alloy 


and, if required, Orthonol 


Dry-hydrogen annealed by our exclusive process these 
laminations provide all-important uniform quality. This 
annealing at a dewpoint of —60°C, brings our Performance- 
Guaranteed laminations to ultimate permeability from as 


little as 5°) of that value in the unannealed state 


Like all laminations from Magnetics, Inc., the “miniatures” 
are packed in standard nine-inch boxes to facilitate handling 
in your plant, and are immediately available from stock. 


These features alone provide substantial savings 


OSA For more information circle 62 on reader service card. 


Edges of these fine tolerance laminations are cut off squarely 
and cleanly to minimize air gap where mating parts are 


butted, Thus, high operating efficiency is insured. 


There's no room here for the really detailed story, but for 
complete information on our “Performance-Guaranteed” 
magnetic laminations, send for our newest catalog just 
published ML-301L. Write today. Magnetics, Inc., Dept. 
EN-41, Butler, Pennsylvania 


aa 
f 


j 


MAGMNETICS inc. 
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... SENDUST POWDER CORES 





Try 


SENDUST CORES 





in these typical 
applications 


® Cores for loading coils 
® Cores for filter coils 


® Transformer cores for 
voice and carrier 
frequencies 


Write for a copy of the Sendust 
Core Bulletin SDC-110 
ing data on standard cote sizes, 


contain- 


electrical and magnetic properties, 


standard permeabilities, etc. 


ADDRESS DEPT. EL-7° 


SSCS E ESSE SESE SESS ESE SESESEESESESESESSESES ESOS ESESES 


They use NON-STRATEGIC MATERIALS 





... you can avoid alloy shortages 


Arnold sells SENDUST Powder Cores in 
this country under exclusive license from 
The Tohoku Metal Industries Co., Ltd., of 
Japan. They are available in a wide selection 
of sizes, ranging from .800"' O.D. to 3.346" 
O.D 
30, 50 and 80, although not all sizes are 
available in all permeabilities. 


and in permeabilities of 10, 13, 25, 


SENDUST cores possess magnetic proper- 
ties that are generally superior to iron powder 
cores, but inferior to Mo-Permalloy powder 
cores in the audio and carrier frequency 


The eddy current loss for SENDUST 


range 
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cores is lower than that of Mo-Permalloy 
powder cores, but the hysteresis loss of 
SENDUST cores is substantially higher, and 
they also have higher values of electrical 
resistivity. In other characteristics of powder 
cores, the two types are somewhat similar, 
but SENDUST cores contain no scarce or 
strategic materials and can offer a core source 
in times of alloy shortage 

Sample SENDUST cores as well as pro- 
duction quantities are available from stock. 
For more detailed information, send for technical 
data sheet SDC-110. 


wesw 6320 
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IN ENGINEERING, THE 
BEST OPPORTUNITIES 
ARE IN AVIATION 


AVIATION, 


MICROWAVE AND ANTENNA 
ENGINEERS 


Experienced microwave engineers 
are required to perform research, 
development, and design on anten- 
nas, radomes, and microwave com 
ponents. System engineers are 
needed for system development 
related to microwave receivers, 
Electronic Reconnaissance, Coun- 
termeasures, Radar and Trans- 


. 





| AT 


TEMCO 


ponder Systems. The work will be 
accomplished in the Radiation Lab- 
oratory in relation to prime missile 
and airframe contracts. 


MISSILES AND AIRCRAFT 
ELECTRONICS ENGINEERS 


Engineers with experience in tran 
sistor applications, pulse and video 
circuits, servomechanisms, general 
circuit design, guidance and radar 


AIRCRAFT CORPORATION Dal//as, Texas 


AUGI ST 1957 





system analysis, audio circuits, 
electro-optical transducers and 
optics are needed to perform sys- 
tem and detailed circuit design on 
guidance, radar, and television sys- 
tems for guided missiles and high 
performance aircraft. 


INSTRUMENTATION 
ENGINEERS 

To plan, calibrate and evaluate 
instrumentation for flight test 





HE 


(including telemetry) and high 
temperature structural test. B. S. 
and/or M. S. degree and at least 
three years experience required. 


SERVO ENGINEERS 


To plan, conduct and report on 
developmental evaluation and qual- 
ifications tests of servo components 
and systems. Three years experience 
and applicable degree required. 


MR. JOE RUSSELL, Engineering Personnel 
Dep't 170-B, Room 7, Temco Aircraft Corp. 


Box 6191, Dallas, Texas 


Please send me complete details of the Temco story of unusual 
opportunities for creative engineers, | am especially interested in 


NAME 
ADDRESS 


CITY __ 





LASaloy 


GLASS REINFORCED PLASTIC 


Serves The Electronic Field 


General Radio Company found GLAS- 
aloy (EG-9) the most suitable material 
for Potentiometer Shafts. Superior Phys- 
ical Strength . . Close Tolerance 

High Dielectric Strength . . Plus Heat 
and Chemical Resistance were the in- 


Be fluential factors in the selection of 
“GLASaloy”’ Shafts. 


Rods . . Tubes and Irregular Shapes 
EJ and Sizes of GLASaloy can be engi- 
neered to meet your various specifica- 
Typical tions. For further information clip out 


GLASaloy 


- and fill in coupon below. GLASaloy 
‘ 1A pes 


Glass Reinforced Plastics Corp., 405 W. 
Sophia Street, Maumee, Ohio, 


—-GLASS REINFORCED PLASTICS CORP. 
[ 406 West Sophia Street Maumee, Ohio 


Gentlemen; | would like more information on GLASaloy. 


NAME 





TITLE 





COMPANY __. 





ADDRESS ____ 





a 
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Trade Literature 


Insulated Wires and Cables. Development 
of a planetary cabling machine for insu- 
lated miniature and subminiature cables 
with individual wires as smal) as no, 32 
American wire gage has been announced 
by Rockland Insulated Wire & Cable Co., 
Inc., 36 Main St., Haverstraw, N. Y. The 
use of planetary equipment climinates 
many of the problems associated with the 
cabling of miniature wire. A costly har- 
ness or a number of individual, bulky 
wires often can be replaced by a special 
cable, incorporating shielded and un- 
shielded pairs, triples, and other multi 
ples, as well as single conductors, Bulle 
tin 1-57 describing these cables, with 
samples attached, is available from the 


company on request, 


Hydrocides 8-X Colorless Booklet. A 4- 
page brochure describing the properties 
and advantages of Hydrocide S-X Color- 
less, a water repellent coating for mas 
onry, has been issued by the Building 
Products Division of L. Sonneborn Sons, 
Inc., 404 Fourth Ave., New York 16, N. Y. 
The booklet is available by writing di- 
rectly to the manufacturer, 


Industrial Films Booklet. A booklet, “In- 
dustrial Motion Pictures,” which gives 
the industrial photographer the infor 
mation he needs to produce low cost films 
plus complete data on all 16 mm motion 
picture films is now available The 76 
page booklet is an optional addition to 
the recently revised Kodak Industrial 
Handbook. Although primarily designed 
to assist the industrial motion picture 
photographer, the publication also pro 
vides the serious amateur motion picture 
photographer with many answers to prob 
lems concerning procedures and materials 
in film production. Profusely illustrated 
with how-to-do-it photographs, Indus 
trial Motion Pictures” is available from 
Fastnan Kodak Company dealers for 50 
cents Ihe complete Kodak Industrial 
Handbook, or any of its individual book- 
lets may be purchased at Kodak dealers 
in an attractive binder. 


External—Internal Defibrillator. Indicating 
applicability for closed- and open-chest 
cardiac resuscitation, a new leaflet de 
scribes the Levinthal Morris external—in 
ternal defibrillator The equipment is 
shown in combined form with the Clinical 
Pacemaker and the combination is de 
scribed in the text as instrumentation 
capable of meeting the full range of 
cardiac emergencies in the surgery. In 
cluded in the leaflet is information on 
technique, background concerning the 
development of external defibrillation, 
features and engineering specifications of 
the instrument, as well as a bibliography 
of publications relating to the topic. This 
literature is identified as Form E1ID%57 
Write to: Levinthal Electronic Products, 
Inc., 751 Stanford Industrial Park, Palo 
Alto, Calif, 
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No squint... mo guess... no strain... 


eneral Electric Switchboard Instruments 
ffer You Widest Angle of Readability” 


dl 


V0 


VOLT 


1 
100 


VOLT! 


*120-DEGREE ANGLE OF READABILITY (300% OF ASA STANDARDS) 
HELPS REDUCE READING ERRORS, SAVES OPERATORS’ TIME 


Switchboard instruments by General Electric offer a higher 
degree of readability than ever before possible . . . helping 
give faster, more convenient, more accurate readings 

Giving you 3 times the angle of readability established by 
ASA standards, they can be read easily, surely from any posi 
tion around an overall angle of 120 degrees. This not only 
permits faster, more accurate readings on overhead or long 
switchboard panels, but also allows added flexibility for more 
economical installations. 


Here’s added reasons why G-E switchboard instruments are 
easier to read: parallax errors eliminated by placing pointer in 


same plane as scale new, convex glass cover prevents 


shadows caused by overhead lighting . long 250-degree 


scales permit use of larger numerals, 


General Electric offers you a complete line of switchboard in 

struments, including new weathertight models for outdoor 
panels or inside applications where there is splashing or cor 

rosives, dust, or oil particles in the air 

For more information, contact your nearby G-E Apparatus 
Sales Office or write to General Electric Co., Section 582-27, 
Schenectady 5, N. Y. for your free copy of bulletin GEC-218E. 


GENERAL @@ ELECTRIC 
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For cable ways 
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Superior heat dissipation of Transite 
Korduct® offers substantial improve- 
ment in system efficiency through re- 
duction of I’R losses. 


J-M Transite® Ducts mean increased capacity— 


longer cable life—maximum return on investment 


F'inpincs or TESTS made at Johns-Manville Re- 
search Center and approved for presentation by 
AIEE Insulated Conductor Committee, show that 
J-M ‘Transite Ducts dissipate heat of cables faster. 
The result is cooler cables under a given load. . . 
lower I'R losses . . . longer insulation life from lower 
operating temperatures. 


Transite Ducts offer many other advantages, too. 
Made of asbestos-cement, they are incombustible, 


resistant to corrosion, unaffected by electrolysis. 
Transite Ducts resist damage when arcing occurs. 
These durable, lightweight ducts provide complete 
and permanent cable protection, together with sav- 
ings on installation and maintenance. 


For complete details of tests and the many ad- 
vantages of Transite Ducts, write for Brochure EL- 
29A, and J-M Cooler Cables story. Johns-Manville, 
Box 14, N. Y. 16, N. Y. In Canada: Port Credit, Ont. 


Johns-Manville TRANSITE Asbestos-Cement DUCTS 


J«-M CONDUIT for direct buried banks and exposed runs—J-M KOROUCT)® for concrete banks 
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For trouble-free electrolytic generator service ...use 


Pel |aTriona 


TRADE ‘MARK 


BRUSH GRADES 


BGX 
“COPHITE” 151 
“COPHITE” 157 


®@ Wherever you use low-voltage gen- These “National” metal-graphite brushes assure 


erators for electroplating — tinning, high current capacity with low-voltage drop. 
galvanizing, anodizing or general 


plating, you can be sure of maximum GRADE 8GX ~— a new brush grade suitable for all 
equipment efficiency and life with makes of plating generators. 

“National” brushes on the job. Be “COPHITE" GRADE 151 — a well established brush 
certain you have the proper brush grade for general low-voltage service. 
grade for your specific low-voltage “COPHITE" GRADE 157 — an excellent high 
generator application. A “National” metal brush grade for heavy duty service. 
brush specialist will gladly offer his GRADE 643 — a widely used brush grade for collector 
recommendations — call him today! rolls on electrotinning lines. 


The terms "National", “Copbite’’, the Silver Colored Cable Strand and "Union Carbide’’ SS 
are trade-marks of Union Carbide Corporation 


WATIONAL CARBON COMPANY . Division of Union Carbide Corporation . 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada; Union Carbide Canada Limited, Toronto 
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REACTOR 
CONTROL SYSTEM 














Control Engineers Develop 
New Methods of Control and Analysis 


Using standard servo-mechanism techniques, elec- 
trical engineers at Bettis Atomie Power Division 
design and develop control systems for nuclear power 
plants. For example, the above diagram illustrates 
the basic transfer function for a nuclear reactor 
showing the number of power producing neutrons 
as a function of control rod motion, 

The work of the nuclear control engineer encom- 
passes a wide range of engineering skills since he 
must acquire and apply a general knowledge of an 
entire nuclear power plant and a detailed knowledge 
of reactor dynamics. Because of the analytical nature 
of nuclear design, it is the control engineer who 
determines many of the basic plant parameters and 
operating limitations. The techniques he employs are 
very similar to conventional feed-back control and 
regulating system design practices as well as the 
utilization of techniques specifically developed for 


the atomic energy field. 


.Because of the rapid advancements in reactor 
design and technology, the control engineer is con- 
tinually expected to develop new methods of control 
and analysis. His work is made even more im- 
portant and interesting by such unique requirements 
as 100% fail-safe design, stringent component re- 
sponse times, and the use of all static components. 
It is, im fact, the responsibility of the nuclear 
control engineer to determine what part of the 
almost unlimited power available from a nuclear 
reactor can be safely harnessed and controlled for 
use by present Commercial power machinery. 

We welcome inquiries from electrical and control 
engineers interested in the excellent careers offered 
by one of the leaders in the new and growing nuclear 
power industry. Please send your résumés to: 
Mr. M. J. Downey, Bettis Atomic Power Division, 
Westinghouse Electric Corporation, Box 1468, 
Dept. A-185, Pittsburgh 30, Pa. 


| 


BETTIS ATOMIC POWER DIVISION 





\ 


\__ Westinghouse 
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New Epoxy Finish Eliminates Painting as a 


Factor in Capacitor Maintenance 


The maintenance section in the Varex instruc- 
tion bulletin is very short. The reason: there’s 
hardly any maintenance required. 

-ainting is virtually eliminated as a factor 
because each Varex container gets three protec- 
tive coatings — zinc spray, zinc chromate primer, 
and epoxy resin paint. 

Epoxy is a new finish, proved superior to other 
resin-base paints on all counts . . . corrosion resis- 
tance, abrasion resistance, flexibility and adhesion. 

Consider, for example, how epoxy performed 
under an accelerated salt spray test, with a five 
per cent salt solution. Paint A, an alkyd base paint 
ordinarily used for this class of electrical material, 
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broke down after 166 hours. But Varex epoxy 
was still good at 1250 hours when the test was 
stopped! 

On the basis of such tests, we know the indicat- 
ed life of Varex epoxy is several times that of any 
other paint now available for capacitor applications. 

Use of epoxy paint is just one of several ways 
the makers of Varex are doing your capacitor 
maintenance for you. 


MANSFIELD, OHIO, U. S$. A. 4761-4 
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WHICH OF THESE JOBS 


ELECTRICAL 
AND 
ELECTRONIC 


ENGINEERS 


with 2 or 

more years 

experience 
in: 


COMPUTER 
AND CONTROL 
ENGINEERING 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 
Network Design 
Inverters 
AC and DC Servo Motors 
Electronic Research 
Fire Control Systems 
Microwaves and Radar 

« Antennas 

« Beacons 

« Receivers 

« Transmitters 

« Pulse Circuits 
Digital Computers and 
Data Processing 


CAN YOU FILL? 


MISSILE GUIDANCE 
ENGINEERING 


Gyro Development 


Servo-mechanisms and 
Feedback Systems 


Analog Computers 
Military Specifications 
Electronic Circuitry 


Magnetic and Transistor 
Amplifiers 


Network Design 
Inverters 

AC and DC Servo Motors 
Electronic Research 
Missile Control Systems 





MECHANICAL 


ENGINEERS 
with 2 or 
more years 
experience 

in: 


Inertial Guidance Systems 
Gyro Development 

Military Specifications 
Servo-mechanisms 

Product Design and Packaging 
of Electro-Mechanical Devices 
Fire Control Systems 


Inertial Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 





NUCLEAR 
ENGINEERS 
AND 


PHYSICISTS 
with 
experience 
in: 


Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits. Our qualifications are high, and 


we want to be sure 


NUCLEAR REACTORS 


Control 
Metallurgy 
Physics 


Instrumentation 


you can match the high 





standards of our present engineering staff. Our 
projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on your specific abilities 
and experience. For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue . 


Long Island City 1, N. Y. 
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Memo to control systems manufacturers: 


If you’ve got a really tough cable problem, 
Rome’s cable specialists can solve it 


One sure way to solve your really tough 


cable problems is to call in a cable 
specialist. At Rome Cable you'll find a 
complete group of specialists—men ex 
perienced in the design and manufac 
ture of conventional and special wires 
and cables 
Femco Inc.—a communications and 
control systems manufacturer—recently 
turned to Rome’s engineers for the 
communications cable Im one of their 
unique control systems. Special heat 
and moisture-resistant, rubber-insu 
lated cable—consisting of twisted pairs 
with one pail shielded was designed. 
Rome Cable built 50,000 feet of it to 
interconnect Femco’s Pagephone sta 
tions. A standard heat-resistant ther 
moplastic machine tool wire was used 


for the pit cover control. 


Cable that best meets your need 


As Femco Inc.—and many others—have 
learned from experience: you get ex- 
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actly what's required to do the job from 
Rome Cable. If 


cable are adequate for the job, Rome's 


standard wire and 


engineers will recommend that you 
use them. If, on the other hand, you 
need a spec ial cable, they'll design and 
build whatever your equipment re 
years of 


difficult 


signments can be of real value when 


quires, Our experience in 


handling cable-building as 
your cable problem is really a tough 
one. Why don't you let us give you a 
hand? 

Contact your nearest Rome Cable 
representative for more information 
or write to Department 400, Rome 
Cable Corporation, Rome, New York 


ROME 


Cc Oo 8 F @ 
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SPECIAL CABLE FOR FEMCO. Rome's 
engineers designed a special cable to inter 
connect Femco’s Pagephone stations, 50 
000 feet of custom heat ind moisture 
resistant Pagephone cable were upplied 
by Rome Cable for this unique application 


CABLE 


O N 





Let the engineers who are doing it tell you 


What it’s like to work in a nerve 
center of the new industrial era 


Dr. John L. Bower, Chief of our Auto 
matic Industrial Controls Section, put it 
this way: 

“Automatic electro-mechanical control 
systems are the eyes, ears, and brains of 
the second industrial revolution, At Auto 
netics, we've been in the relatively young 
field of elec tro mec hani« ba] for | | years 
making breakthroughs on many major 
fronts. The time was never riper for crea- 
tive engineers to get in on this work? 

Today you can build your career on 
this solid base of accomplishment, and 
grow forward with us as we tackle new 
and ever more challenging assignments. 

For instance, if you are strong on servo, 
transistor, or digital techniques—you may 
qualify for a special position in the devel 
opment of automatic machine tool con- 
trols, computers, automatic checkout 


equipment, bombing navigation systems, 


AUTOMATIC CONTROLS MAN 


Mr. A. N. Benning, AUTONETICS, Dept 


Guidance [() Fire Control [ Computers [ 
Name 


Degree (s) 


Experience 


B80A 


8, 9I50 £ 


Dear Mr. Benning: Please send me AUTONETICS’ engineering brochure. | am interested in the following fields. (check one or more) 


358, EE 


or advanced inertial navigation systems. 
‘Two of our new developments in these 
fields are: Numill 


torized, numerical tape-directed control 


a completely transis- 
system for machine tools...and Recomp 

a 200 pound portable computer that has 
giant-computer capacity. 

Whatever field of engineering you enter 
at AuTronetics, you'll work in an engi- 
neering-management atmosphere that is 
conducive to your professional advance- 
ment. You'll enjoy research, development, 
and test facilities as advanced as the proj- 
ect on which you're working. 

Our engineering brochure tells the story 
in more detail. It’s easy to get one; just 
send the coupon below. 


Autonetics 4) 


A Division of North American Aviation, tnc 


HAS NEVER BUILT BEFORE 


Imperial Hwy., Downey, California 
Flight Control [ Automated Machine Control [) 


Home Address 


Home Phone 


Systems Analysis (1) 


Dr. John Bower, f 


r 
fess 

Yale, has beer At s 7 years 

matic 

1 nt. Last 

April he wa promoted to automat 


industrial controls section chief, 


Leo Noe, MSEE-Yale, joined Autonetics 
in 1951 as research engineer in auto 
pilots. In “53 he was promoted to super 
visor Leo’s responsibilities included 
development of aircratt yaw and pitch 
pers. In ‘56 he made group 


np eader in 


jutomatic checkout 


Test Equipment [) 
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MECHANICAL ENGINEERS “re using their skills in the de- ELECTRO-MECHANICAL ENGINEERS are constantly faced 
‘sign and development of new mechanisms required for business with the problems of capturing information from the various 
machines and for those mechanical products which are associ- input devices and converting this information into a usable form 
ated with electronic data processing equipment. for subsequent use in data-handling equipment. 








ELECTRONIC ENGINEERS joy an unparalleled freedom COMPUTER ENGINEERS backed by the company's computer 
in the development of new types of circuitry and components research since 1938 are developing an economical, flexible digi- 
which are necessary to maintain leadership in the competitive tal computer to meet the requirements of all record-keeping 
field of record-keeping automation. applications. 


ENGINEERING UNLIMITED 


AT ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS 


If you are looking for a challenging opportunity with an established 
company which has tripled its sales in ten years—one that offers excellent 
starting salaries as well as permanent positions .. . 
Act at once! Send resumé of your education and experience to Employ- 
ment Department, Technical Procurement Sec. J, The National Cash 
Register Company, Dayton 9, Ohio. 
THE NATIONAL CASH REGISTER COMPANY 
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‘Turn to 


any page of | 


$ 


Electrical 
ingineering... 


Closely related to EE’s broad editorial coverage of 
news and factual information of the technological 
aspects of the industry —are the advertising messages 


appearing in its pages, monthly. 


This advertising is designed to keep you informed— 
of product improvements and design, of the appli- 
cations and use of apparatus and equipment,.of the 
development of materials and components essential 


to your product ion, 





And for those responsible for construction and instal- 
lation— to point the way to lower costs and to 


short-cuts that help speed the job. 


In short, advertising which appears in EE is con- 
tributing to your economic, technological and business 
progress. It will profit you to read it—with the same 
care and attention you give to the carefully compiled 


editorial pages of EE. 





It will pay you to read advertising regularly in ELECTRICAL ENGINEERING 


... the electrical engineers own magazine 
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A= 


Project Engineer Robert J. Cantwell uses a sys- 
tem of gimbals to describe navigational prob- 
lem in the analysis of a new system design, 


You'll find a 
new 
challenge 
DEVELOPING 
airborne 


computers 
at 


The design and development 

of BRANE (Bombing RAdar Navigation 
Equipment), now being installed 

in B-52 aircraft, offer stimulating new 
challenges to creative engineers 


at IBM Owego. 


Projects currently in process include: 
Inertial guidance... display equipment 

. radar data presentation , . . digital 
. . transistor 
. test 
. installation. 


and analog systems . 
circuit packaging . . 


equipment wai 


If you are an electrical or mechanical 
engineer, a mathematician or a phy sicist 
—and want to do development work — 
you owe it to yourself to investigate 
the exciting possibilities that airborne 
computers offer you at IBM Owego. 
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Development Engineer John Walsh discusses 
the use of a recording storage tube at IBM‘s 
Airborne Computer Laboratories, Owego, N. Y. 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PROOUCTS 

SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 

TIME EQUIPMENT 


Development Engineer J. Robert Holmes com 
putes, with other systems reliability analysts, 
the operational worth of a bombing system. 


Staff Engineer William Howard reviews gear 
ing accuracy requirements of test equipment 
with electronic circuit designers. 


Circuit Development Group Leader Ralph Wol 
cott considers future changes in computer 
output unit for bombing-navigational systems. 


FOR DETAILS, 

just write, outlining background 

and interests, to: 

Mr. R. A. Whitehorne, Dept. 50) 

Mgr. of Engineering Recruitment 
International Business Machines Corp. 
590 Madison Ave., New York 22, N. Y. 





MILITARY 
PRODUCTS 








Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie, N. Y.; Lexington, Ky.; Rochester, Minn j Sen Jose, Calif, 


ENGINEERING 








ELECTRICAL ENGINEERS 


you can 


help put the 


first 
nuclear 
powered 
plane 
in the air 
at the AIRCRAFT NUCLEAR 


PROPULSION DEPARTMENT 
OF GENERAL ELECTRIC 


Think of contributing to one of 
the most important events in 
aviation history helping 
bring out an engine that has un- 
limited range . where fuel 
can be measured in pounds per 
day rather than thousands of 
pounds per hour. 

Yes... an engineer can make 
a name for himself here—and 
he doesn’t need previous nuclear 
training to do it 

If you have from 1 to 5 year 
experience and enough flexibil 
ity of mind to apply your tech 
nical knowledge to new fields 

you can start work immediately 
in project areas like these: 


CONTROLS AND INSTRUMENTATION 
(pneumatic hydraulic electrical 
magnetic, servos) 


PRINTED CIRCUIT DESIGN 


ENVIRONMENTAL TESTING FOR RE 
ACTORS, TURBOJET ENGINES AND 
ASSOCIATED POWER PLANT EQUIP 
MENT 


ANALOG SIMULATION 


Your conventional skills will be 
fully utilized, you’ll learn new 
ones on the job—either through 
consultation with experts, 
courses in nuclear technology at 
the plant, or graduate study on 
a 100% Tuition Refund Plan. 
FREQUENT MERIT REVIEW 
OUTSTANDING BENEFIT 
RELOCATION EXPENSI PAID 
Choice of two locations: 
CINCINNATI, OHIO 
IDAHO FALLS, IDAHO 


Write in confidence tatir Wary 


requirements tion ma prejer 


J. R. Rosselot, P. O. Box 132 
Cincinnati, Ohio 


L. A. Munther, P. O. Box 533 
Idaho Falls, Idaho 
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Trade Literature 


Import Requirements Brochure. A handy, 
quick reference guide to import require 
ments of 168 foreign nations has been 
prepared by AEI-Air Express Interna 
tional. With it, a United States exporter 
can determine specific consular docu 
ments, charges, and exact phraseology re 
quired for shipments to virtually any 
spot in the world Ihe countries are 
listed in alphabetical order. Each country 
is keyed by number to indicate the regu 
lations that apply. Free copies of the 
brochure can be obtained from AEI-Air 
Express International, 90- Broad St., 
New York, N. Y. Contact: M. A. Hillias 


Maintenance Booklets, ‘The stories of the 
films entitled “How To Make a Motor 
Go and Go, and Go, and Go” and 
‘How to Take Step Seven” are told in 
bulletins 5SINS581 and 5SIX8582. These 
films as well as their respective booklets 
have been put out by Allis-Chalmers 
Manufacturing Company, Box 512, Mil 
waukee |, Wis 


Fiber Glass Reinforced Plastics Materials, 
\ l4-page catalog and price list of ma 
terials for fiber glass reinforced plastics 
includes complete ranges of fiber glass 
fabrics and fibers, polyester and epoxy 
resins and catalysts, and other necessary 
supplies, For further information contact 
Cadillac Plastic Chemical Co., 15111 
Second Ave., Detroit 3, Mich 


Waveguide Pressure Window Brochure. 
Waveguide pressure windows and their 
uses are described in a brochure pre 
pared by Microwave Associates, Inc., Bur 
lington, Mass. The electronics firm ex 
plains that waveguide pressure windows 
freely propagate rfl energy over ai re 
stricted bandwidth of frequencies and 
seal off sections of waveguide in radar or 
other microwave waveguide applications 
where pressure or humidity and dust seals 
are required Performance curyes, out 
line dimensions and drawings, and com 
plete electrical and mechanical data are 
given in the brochure for each window 
type. Helpful installation instructions are 
also included. For a copy of this bro 


chure write to the company 


Check List. To locate the hidden prob 
abilities of electrically ignited explosions 
in plants, a hazard finder is being made 
ivailable by Crouse Hinds Company. This 
K-page, illustrated folder contains a check 
list of 13 questions that can help deter 
rine whether uncontrolled flammable 
gases, vapors, dusts, liquids, and other 
combustible materials are making a plant 
unsate. Part of the tolder is sealed until 
all the questions have been answered 
Alter the seal is broken, an evaluation of 
the hazard potential in the plant is re 
vealed, based on the answers of the reader 
and the findings of the National Fire 
Protection Association, For a_ free copy 
write on company letterhead to Hazard 
Finder, Dept. HF, Crouse Hinds Company, 
Wolf & 7th No. Sts., Syracuse, N. Y. 











THERMAL EVALUATION OF 
INSULATING MATERIALS 


(June 1954) 


At the 1954 Winter General 
Meeting the Subcommittee 
on Dielectrics and its Work- 
ing Group sponsored three 
sessions of papers covering 
various phases of the prob- 
lem of evaluating insulating 
materials. Since these papers 
review much of the recently 
developed information on this 
subject, it was decided to re- 
print them in this form. As 
test methods on the thermal 
evaluation of insulating mate- 
rials become available, more 
and more data on thermal 
stability of both the newer 
and the older materials 
should develop, and even- 
tually make possible the ra- 
tional revision of AIEE Stand- 
ard Number 1 on a sound 
basis. 


The 72-page printed pub- 
lication contains 16 papers 


and discussions, presented at 
the 1954 AIEE Winter Gen- 


eral Meeting. 


Publication S-61 is available 
at the price of $1.50 to mem- 
bers and nonmembers. Send 
orders to: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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To engineers whose 
present jobs seem to end 


where they begin... 


AT DOUGLAS, YOUR 
ASSIGNMENTS HAVE 
THE SCOPE THAT LETS 
VOU PROGRESS AT 


VYOUR OWN PACE! 





Going around in circles? Chances are your 
present job has become too routine. At Douglas, long- 
range projects of tremendous scope assure 
a constant variety of assignments... and the opportunity 
to expand your responsibilities. Douglas is headed by 
engineers who believe that promotion must come from 
within. They’]] stimulate you to build a rewarding future 
in your field. For example, here are... 
; CAREER OPPORTUNITIES FOR AERODYNAMICISTS! 
as Aeronautical Engineers with undergraduate and graduate degrees ' 
ey and Physicists with advanced degrees work on supersonic 
aircraft now in production ...and on hypersonic aircraft # 
in all phases of development from / 


design to ultimate delivery. 


PS bal 


For important career opportunities in ome / 
& MOUARS ~~ 


your field, write: 
c.c.laVENE ( j J > 
DOUGLAS AIRCRAFT COMPANY, BOX 620-Q 


SANTA MONICA, CALIFORNIA 





FIRST iN AVIATION 





AUGUSI 1957 





COMPLETELY 
SEALED 







TY T7 
CLASS H 
INSULATION } 


~~ 


= 


OUTDOOR 


AND 


INDOOR 


USE 


HERE IS A DRY TYPE 
DISTRIBUTION TRANSFORMER 
THAT HAS EVERY FEATURE 
YOU WANT... 


@ Totally sealed construction keeps out moisture 
and dust. No need to clean coils. 









































@ Class H insulation throughout will withstand 
150° C. temperature rise on windings. Enclo- 
sure temperature rise only 40° C. 

















e Completely weather proof; can be used out- 
doors as well as indoors. 














@ Quickly installed in most convenient location. 
Only three points for bolting to column, beam 
or wall 

















@e Spacious wiring compartment allows ample 
working room for making connections and in- 
stalling conduit. 




















@ Solderless, clamp type connector terminals on 
rigid insulating board facilitates making sec 
ondary connections. No joint taping necessary. 














@ Complete connection diagrams and technical 
data permanently available on etched metal 
nameplate. 

















e Knockouts are conveniently located on sides, 
back and bottom to simplify conduit 
installation. 

















e Transformer cases are metal primed and fin 
ished with three coats of quality metal paint 
NEMA indoor gray 


No price increase over ventilated class B types 
























Prompt Shipments is our Specialty! 








Available in single phase, 5 KVA, 74%4 KVA and 
10 KVA: Three phase 9 KVA and 15 KVA 600 
volts and below. All units carried in stock for im- 
mediate shipment. If stock is temporarily depleted 
units in production can be shipped promptly. 


ACME ELECTRIC CORPORATION 


228 WATER ST. CUBA, NEW YORK 












































ESSO ENGINEERING NEEDS 


ELECTRICAL ENGINEERS 


TO DO LONG RANGE PLANNING 


Among many opportunities for Electrical En 
gineers, Esso Engineering has openings for men 
with a broad point of view, who are interested in 


(1) Long range planning tor petroleum re 
finery power systems 


(2) Setting basic design criteria for both 
supply and distribution facilities 


(3) Selection of type of system and voltage 


levels for optimum economic results 


Prefer men of high scholastic rating with two 
to seven years experienc i. Salary commensurate 
with experience 


If you are interested in growing with a leader 
in the petroleum industry, write today giving 
full details of education, experience, availability 
date and references 


All inquiries will be considered promptly and 
held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 


{Chief Technical Affiliate—-Standard Oil Co, (N.J.)] 


Esso Research Center 
Employee Relations—C 
P.O. Box 51 


Linden, N. J. 
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How to make the most 
of your engineering career 


OnE OF A SERIES 


go where 
engineers get personal 
TECOLNIULLON ¥°r't se ahead fos 


in a company in which 
frequent merit reviews assure you personal 
recognition. This is the kind of company 
that’s really interested in its engineers 





and interested in recognizing, and 
rewarding, individual contributions. 


rhis, incidentally, is exactly the kind of 
attitude you'll find at Boeing. Here you'll 
get regular merit reviews, each one an 











opportunity for individual recognition, 
advancement and increased income. In 


addition, you can move ahead at Boeing any 


time between reviews. Boeing is expanding 
steadily, which means constant openings for 
advancement. Boeing is actively interested 
in moving engineers up to positions of 





higher pay and responsibility as 
fast as their abilities warrant. 


At Boeing you'll be working in small 
integrated teams, on some of the most 
exciting, long-range projects in the country— 
on top-secret chemical fueled aircraft, on 

the BOMAR( supersonic guided missile 
weapons system, on global jet bombers and 
jet tanker-transports, and on the Boeing 

707, America’s first jet airliner. 


Boeing's diversified operations are located 
in three sections of the country. In each 
you'll find excellent housing and schools, 
and recreational facilities for the whole 
family. Boeing offers scientists and 
mathematicians, and engineers of ALL 
categories, high salaries, career stability, 
insurance and retirement benefits, and a 
company-paid graduate study program, 


LIT ALLS 


Aviation leadership since 1916 


Make the most of your engineering career. 





Fill in the coupon and mail it—today ! 
ee ’ 
JOHN C. SANDERS, Staff Engineer Personnel 


Administrator — Boeing Airplane Co., 
Dept. E-66, Seattie 24, Wash. 








R. J, B. HOFFMAN, Chief of Engineering Personnel, 
Boeing Airplane Co., Dept. E.66, Wichita 1, Kansas 


Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 


Name 

School(s Year(s Degree(s 
Address 

City lone 


Telephone number 
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New York 


8 West 40th St 


Chicago 


os 


placement service is 


placed os a result of these listings, 


to poy a fee at the rates 





ENGINEERING SOCIETIES: 
" PERSONNEL SERVICE, INC. 


(Agency) 
Detroit San Francisco 
St 100 Farnsworth Ave 57 Post St 


84 East Randolph 


sponsored by 


{ This 
the Four Founder Societies for its members 
/ 
€ nonprofit organization Applicants, if 


Why not make use of it? It is operated as 


agree 
listed by 
Service. All replies should be addressed 


the lished and each bulletin is 


the key numbers indicated and mailed to quarter or $12.00 per annum, and to non- 
Al ME) the New York office. Please enclose six members at $4.50 per quarter or $14.00 
bere cents in postage fo cover the cost of per annum 





mailing and the return of the application 

Two weekly bulletins of engineering po- 
sitions open, one covering positions on the 
Pacific and the other 


western and East Coast positions, are pub- 


Coast covering Mid- 


available to 
to members at a subscription rate of $3.50 per 











Men Available 


CHIEF ENGINEER, BS. (Math $5.5 age 
i, unique clectromech background len year 
experience manutacture ot ipplanc and mo 
tor Extensive education in Busine Administra 
tion Klectronic Rotating Machine Design and 
rechanisn Location desired United 

ite bo 14 Chicage 


ELECTRICAL ENGINEER, B.S. in EI age 


| ‘ ! i smal high speed clectro-mect mul 
m netic device md test equipment for large 
electronic, ¢ ital computer design of nuclear 
i Ty till mad rocket trajectory cal 
on total experience ¢ cal Location ce 
hagland, 908 
1Atl PLECERICAI ENGINEER OR 
VLA 1 ENGINEER, GRADUATE ELECTRI 
CIAN ie |; industrial plant and central sta 
tion te in manulacturer hop inspection and 
{ it of mechanical and electrical equipment 
central ition acl so pnclustrial plant enginect 


it nal inclustrial Location 


Jortheastern U.S, E.909 


plant construction 


Positions Available 


PROFESSOR for 
inecring; Ph.D. of 


ASSISTANT OR ASSOCIATI 
Flectrical En 


required to teach 


Department of 
undergraduat 
South, W.-4926 


equivalent 4 


course Salat open. Location 


Plo. PERSON 


Superintendent 


CONSTRUG 


mini 


FLECIURICAT 
JEL for large 
office 


experienced on powerhouse 


project 


foreman manages expediter ind) ware 


houseman witch 


bourd, transmission line and plant electrifica 
tion. Konwledge of Spanish desirable Location 
Peru, § 4955 

FLECTRONICS ENGINEER M.S. preferred 
for wind tunnel research inp fluid) mechanic 
mad microclimatology, University research proj 
ects in cooperation with Federal agency Pro 


ram is designed to develop an engineer capable 
of solving unique and diffeult: electrical instru 
mentation problems in futd mechanics If ap 


plicant holds a B.S. can study for M.S. in elec 
trical engineering and Ph.D. in fluid mechanics 
Can tut for Ph.D. in fluid mechanics with 
M.S. Location, West. W.-4980 


FLECTRONICS 


Project 


ENGINEERS 


electrical o1 


Junior through 


degree in clectronic engi 


neering, oT equivalent ex perience 21.40, to con 
duct) qualification testing and evaluation — of 
electronic components and supervise junior en 


vineers and technician Analyse test programs 


and instrumentation design test methods, evalu 
ite completed data and prepare final reports 
Salary, $6000-$8000 a year. Company pays place 
ment fees, Location, New Jersey. W-4994 





SRA 


ENGINEERS i) Leader Industrial Products 
Sule Croup over 27 clectronic degree or 
equivalent in experience io manage sales group 
consisting of 15 salesmen and five engineers 
Experience in sales market analysis, research and 
development, Must have comprehensive knowl 


! Salary, $10 


Covernment 


Free to travel 


000-%12.000 a cat b 


e ol advertising 


Contract 


Administrator, B.S.E.E. or equivalent, to solicit 
prepare md administer government R & D 
type contract to serve as administrative assist 
nt to Manager of Enginecring Planning De 
partment. Should have contract experience with 
military agence broad contact with technical 
development work SaJary $k000-89000 a vear 
Location, central New Jersey, W.-4995 

ENGINEERS i Head Government Re 
earch and Development, 30-35, M.S.E.E to 


direct activities of an R & D group of 10 eng 


neers engaged in advanced technical 
field 
Should have five to 10° year 
mced KR & D work aimed at government use 
Salar $11,000-$14,000 a year, (b) Head, Prod 
Section, M.S. or equivalent elec 
evaluate 


field of 


new products compatible 


ictivitie 


in diverse related to data processing 


experience im ad 


uct Planning 


tronics engineer to need of technical 


fem in Company § interest propose 


and specits with those 


tem Should have experience in system an 
ilysis development work, math, seven to ten 
year Knowledge of data handling techniques 
required, Salary $10,500-$12,000 a year (c) 
Flectronic Engineer Applications and Projects 


Group, BS E.B. degree with minimum of three 
year practt il expe»rrence in electronic circuit 
md equipment design and development includ 
ing one vear in pulse techniques and one year's 


experience demonstrating ability and capacity 
organize and coordinate tech 
with conversion of tele 
inalog to digital 
digital card 


computer 


o plan Upery ise 


Will 


from 


nical work work 


metry signal form; set 


up format for tape punch and 
‘ Sal 


central New 


paper tape devices, ¢ 


input 
ars $7 500-S9000 a 


Jersey. W.4996 


year. Location 


MANAGER 
B.S.E.1 


ten year 


Applied Mechanics Sub-section 
B.S.M.1 ov B.S. Aero F 


experience to imitiate 


with about 
establish and 
problems in the spe 
cialized helds of mechanical design configuration 
fluid flow and 
including test programs in connection with 
jet engines. Salary, $15,000-$16,175 a year 
Midwest. W-5030(a) 


direct programs to solve 


heat transfer, stress, vibration 
Thane 
Loca 


tion 


ENGINEERS for 
development and 
Project 


growing clectronic research 
production company (a) 
B.E.F. or BS. in 
advanced degrees desirable, with a 
experience in research 
UHF and VHF systems 
band background particularly desired 
Engineers, B.E.E. or B.S. in 


Engineers physics 
minimum of 
design and 
Wide 
(b) Senior 
advanced 


six years 
development of 


physics 


degrees desired, with a minimum of five years’ 
experience in research and development of UHI 
and VHF systems. Wide band background par 
ticularly desirable Salary, $8060-$9100 a year 





B.E.E. or B.S. in 


(c) Engineers 
vanced degrees desirable 


physics, ad 
with one to five years 
experience as design engineer preferably with 
UHF, VHF, IF or heavy pulse. Work involves the 
application of advanced circuit design techniques 
Salary, $6240-8320 a year. Location, Long Island, 
N. Y¥. W-5059 


MARKETING 
plus M.S 
up merchandising of 
uring 
cralt instrument 
Coast. W-5073% 


MANAGER, electrical 
preferably marketing major, to head 
electronic test and 


graduate 


micas 
equipment, analog 


Salary 


computers and = air 


open ocation acihe 
| I t Pacif 





ELECTRICAL ENGINEER 


with two to five years 


bachelor’s 





degres 


experience Design speci 


fication, procurement power distribution sys 


tems and equipment, lighting controls 
generators Design and construction ex penence 
required, Power plant experience desirable, Com 
pany offers liberal pension, insurance and hos 
pitalization plans. Apply by longhand stating 
education, year and college at which degree was 


motors 


earned, experience, marital and military service 
status, availability, present salary, two refer 
ences, Location, Florida. W-5088 





TEACHING 
Electrical 
assistant of 


PERSONNEL. for 


Engineering 


Department of 
Positions available for 


associate professors. For individual 

qualifications, the 
assuming position of 
partment; full professorship 
this position. Salaries 


land. W-5096 


having proper 


will exist for 


Opportunity 
Head of De 
accompany 


New Eng 


would 


open, Location 


REFINERY ENGINEER, 


electrical 


petroleum, mechani 
graduate, to 
with contractors in the 


construction of the 


cal o7 assist in layout 


planning and working 


beginning on the refiners 


later in general operation of running the re 


finery. Salary open. Location temporarily, New 
York Metropolitan area; final location, New Eng 
land, W-5098 


SUPERVISORY SYSTEM ENGINEER regi 
tered professional electrical engineer, thorough| 
experienced in planning construction and op 
erating practices of electrical 

distribution utilities 
position 18 


transmission and 
Previous experience in re 
demon 


ponsible mandatory and 


trated organizational ability is required. Public 
utility experience helpful. Salary open. Location 
Alaska. W-5104 

SYSTEMS PLANNING ENGINEER, § graduate 


electrical, with experience as head of planning 
transmission and distribution, in a good sized 
electrical utility Salary high Location Far 
Fast 122 


IEACHING PERSONNEL for 


department 


electrical engi 
Assistant § o1 
communications 
Applicants for A 
should have Ma 
teaching 
Salary 


neering Instructors 
Associate 


or basic 


Professors in) power 


g y ses 
engineering course 
Protessor 


electrical 


sistant or Associate 


ter's degree in cngineering 


experience desirable but not essential 


nine-month basis: Instructors, $4200-$5300; A 
sistant Professor $5300-$6500 Associate Pro 
fessor, $6500-$7500. Available September 1957 
Location, New York State. W-5135 
SUPERVISOR electrical section, enginecrine 


ind construction department 
with extensive experience 
tion of electrical power 


graduate electrical 
in industrial applica 
control and distribution 


systems; and the design, construction, installa 
tion, operation and testing of electrical equip 
ment, Supervisory experience highly desirable 
Under direction, will supervise activities of sec 


tion engaged in research on materials and equip 


ment, predominantly electrical in nature. Salary 
from $12,000 a year. Company pays placement 
fee. Location, eastern Pennsylvania. W-5139 

ELECTRICAI ENGINEER graduate with 


from seven to ten years’ of applicable experience 
including some work in power distribution, ap 
plication and rectification for work in general 
design and development group in central engi 
neering organization handling new plant design 


and existing plant additions and modifications 
for primary metals industry, Salary open. Loca 
tion, Pacific Coast. W-5145 


TEACHING 
Electrical Engineering. (a) 


PERSONNEL for Department of 
One qualified in 


(Continued on page 90 1) 
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Get ahead! 


Check this unusual opportunity to 
advance...at Western Electric 


Engineering careers don’t get a chance to bog down 
at Western Electric ... there’s just too much going 
on to allow it. 


In the course of their technical work, engineers 
participate in such broad managerial functions as 
production, merchandising, installation, and many 
others. What’s more, we have a record of promotions 
from within. That’s important when you realize that 
at least 8,000 of our people will be promoted to 
management jobs in the next 10 years. 


Here you'd help engineer the manufacture, distri- 
bution or installation of equipment needed by the 
Bell System. Your responsibilities could involve radio 
relay equipment for TV and long distance calls, 
electronic switching, transistors, printed circuits, 
miniaturization, or automation. You'd work with top 
men in the communications field...in an atmosphere 
that’s alive with the need for new products, new 
processes, new ideas. Your ideas would help answer 
the constant demand for more and better telephone 
service... help handle the constant flow of defense 
jobs that the government has asked us to take on 
over the years; like the Nike guided missile system, 
DEW Line and Sage, the continental defense system. 


And you'd be given every encouragement to 
develop as rapidly as possible...our joint telephone- 
defense job demands it. A full-time Graduate Engi- 
neers Training Program is given new engineers dur- 
ing working hours to help them more easily assume 
a full engineering role. We also sponsor a tuition re- 
fund plan for out-of-hours study at nearby colleges. 





So, check the openings for which you may be 
qualified (mechanical, electrical, chemical and civil 
engineers; physicists and mathematicians). Send 
resume of education and experience to Engineering 
Personnel, Room 1061, Western Electric Co., 195 
Broadway, New York 7, N. Y. 








MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn, 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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Your engineering ability deserves a future... 


AND HERE'S 
WHERE YOU WILL FIND IT! 


Look ahead to tomorrow and beyond... as engineers always do, 
always will. Use your ability to the utmost with a world-acclaimed 
pioneer and leader in commercial electronics. You'll work with and 
for creative-minded engineers in small groups. You'll know recog- 
nized ability is rewarded financially, professionally. 



























































As one of us, you enjoy the best view of electronic frontiers, for 
they’re all around you. Among today’s altogether new and stimula- 
ting design and development projects, there are these very desir- 
able openings in 





















































Advanced Circuit Design Transistors & Magnetics 
Electron Microscopes & Diffraction Cameras Computer Logic 
Automatic Control & Inspection Techniques Electronic Test Equipment 











Broadcast Transmitters & Antennas 

















If you are opposed to applying your energies and ability on work 
beneath your fullest capacity...if you have Senior or Junior 
qualifications in electrical or mechanical engineering or physics. 


send complete resume to Box 548, Electrical Engineering, 33 
W. 39th St., New York 18, N. Y. 









































| definite desire and aptitude to sell and able 
|} to write reports for established instrument com 
} pany pheumate mechanical or electronic con 
| trol instrumentation field. Limited travel. Car 
required. Five to six months training in eastern 
plant; relocation cost paid. Arrange to interview 
throughout the United States. Salary, $5400 
$6000 a year plus expenses and mileage Lerri 
tory, Pacific Coast, §-29027-R 


ELECTRICAL ENGINEER for design and de 
velopment of tubeless magnetic amplifiers regu 
lated DC power supplies and AC line voltage 
regulators. Salary, to $15,000 a year. National 
manufacturer, Apply by letter Location, southern 
California, 5-2940-R 


ELECTRICAL ESTIMATOR, Construction, top 


flight man, electrical degree, or equivalent ex 


perience and at least five year estimating ex 
rerTience lop salary for career man with estab 
lished contractor Location San Diego 


California, S-29045-R 


SALES ENGINEERS " Field Sales, Instru 


nents 10.40, electrical, mechanical graduates 
vith three to five year sales experience re 
quired preferably instrumentation field; six to 
eight weeks training. Sell users of instruments 
quipment manutacturer using tnistruments i] 
part of product, research laboratories, public 
utilities, consulting engineers. Salary, about $10 
O00 a year b) Inside Sale Instruments, 25 


B.S. or some technical education or background 


No experience necessary, will train. No military 


obligation Handle correspondence telephone 
quotation orders re sales of electrical and 
mechanical instrument records and controllers 


Leads to outside field sales engineering. Salary 
$5100.$6600 a ear, ce pe nding upon qualifica 
tions. Location, San Francisco, California, 5-2951 




















a ial — Gontinued fron page 8&8 1) 























MECHANICAL ENGINEER a a ae 
power chyinecring ASIA y in it ele o ai 


Age 25-50 cuits b) One in the field of electronic Appli 
cant hould have some teaching and industrial 
ex perience Salary md rank open depending 












































| 
| ELECTRICAL OR Personnel Service, Inc. 
i] 
| 
| 
| 
| 





| ‘ ‘ ; ‘ * ‘ 
Ww Immediate requirement for product en upon degree and experience Position ivailable 
September 15, 195 Location, Midwest. W.5146 































































































































































































| ineecr t levelop new product and im 
} RELAY ENGINEER, graduate electrical, to 45 
nrove « rent line of drop forged Hi 
} | ' with at least five year experience in utility 
1 Voltave transmission § line clamp and work. Will design and supervise maintenance of 
| microwave tem relay protective ystems in 
lware i. le, t, % 
] hat al . ro} reiIng Experience power plant ubstation design etc Salary, 
Smears ry Sala mmensurate with S7500.$8500 a ear. Employer will pay place 
| ment fee, Location, Nevada. C6909 
1 backgre n Lxcellent vorkin condi 
| 
| a { APPLICATION ENGINEER, Motors and Gen 
ton Ho pital hile in nce protit 
erator clectrical graduate with at least two 
harin and retirement plan year in design, sales or manufacture of motor 
md generators, Will be required to do applica 
tion engineerin issist Customers with selection 
)} Long established, well known, medium of equipment, prepare proposal contact ven 
i] dors, etc. on motor md generators, from 40 to 
a with financt ; ’ 
| _ mMpany ates \AAA | nancial ‘00 hp. Salary $7R00-890000 a vear Fimployer 
ratins Located in Central New York will pay placement fee Location, Wisconsin 
©4295 
Finger Lake Revion. Community of 
18,000 has excellent school system and DESIGN, DEVELOPMENT ENGINEER, trans 























former graduate electrical, 25-45, experienced 





tate college 





with core and coil design of dry and liquid 
power or distribution (to 2500 KVA, to 67 KV) 
Able to modify standard line or original design 





























W rite complete 


qualification and { 





or special order to clients’ specifications and 

' ‘ t F »p ‘ s 
wvailability for personal interview Re for indard applications in utilities, industrial 
contractor, unit sub station or switchgear appli 

















pli kept in trict conhidence cation Compact organization permits follow 











through in engineering, design and shop. Salary 
$7200.89600 a vear Employer pays interview 
1 

1 The Brewer-Titchener Corporation travel expense placement fee and 




















relocation 


c/o Mr. George M. Innes costs. Location, San Francisco Bay area, §-2760 
F ‘ 4 Rewritten 























Sales Manager 









































Hi-Line Hardware Division SALES APPLICATION-INSTRUMENT, 25-82, 
Cortland, New York graduate chemical, electrical or mechanical en 

gineer. Experience in chemical or petrol indus 

— — - ———————e tries desirable or some sales experience ot 












NOTE: Closing date for material to be set in 







the classified advertising column, as well as 





cancellations for running ads, must be received 





not later than the twenty-fifth of the second 


month preceding; i.e., November 25th for the 





January issue 





DEPARTMENTAL HEAD, Design, Operation 
Steam Electrical Plant electrical graduate 
preferably below 55, excellent professional back 
ground experience with steam = clectric plants 
both design and knowledge of operation lake 
charge of Australian statl that designs and con 


truct large team electric generating plants 
private mad government. Permanent three-year 
contract renewable) Salary $12.000.$16,000 a 
year. Location, Melbourne Australia, §-2959 


SENIOR DESIGNER Power clectrical grad 


with several years’ experience designing motors 
controls and distribution equipment for floating 
dredge or imilar Must be willing to make 
drawings and layout May be some field work 


Salary, $7500 a year Location, San Francisco 
North Bay. 5-2968 


DESIGN ENGINEER, Mechanical Mechanisms 
preferably B.S. in’ MLE with one or more 
years) experience related to rather complex 
machine eclements (fasteners, bearings linkages 
piping, valves, etc.). Should know manufacturing 
processes and materials commonly used in ma 
chinery; also kinematics, dynamics and fluid 
mechanics. Salary, $7200-$9000 a year, plus bene 
fits. Employer will negotiate fee, Location, San 
Francisco Peninsula, 5-2979 


ELECTRICAL DESIGNER, Equipment, B.S. in 


E..F power! option with two to six years cx 


perience related to design and development of 
electrical circuit breakers or switchgear. Under 
limited supervision to design and write specifica 
tions for use of mechanical and structural en 
gineers in development of switchgear. Salary, 
7200.$9000 a year. Employer wlil negotiate fee 
Location, San Francisco Peninsula, §$-2980 


ELECTRICAL ENGINEERING 

















ELECTRONICS ENGINEERS... 


Vacationing upstate...or passing through? 
COME IN AND SEE US ABOUT YOUR FUTURE 


Whether you’re headed for one of up- 
state New York’s many beautiful va- 
cation spots—or just passing through 
this area—please stop and be our guest! 

We'd like to show you and your fam 
ily our facilities and have you meet 
some of our people. We want to tell 
you what the future can hold for you 
at Stromberg-Carlson. We'll be happy 
to pay your expenses the day you're 
visiting us 

What about your future here? First, 
you can be sure of getting the recogni- 
tion you deserve as a professional en 


gineer. You’ll be equally sure of rapid 
personal growth in a company which 
is in the midst of a planned threefold 
expansion 

You'll be assured of excellent start 
ing salary and quick advancement 
fully subsidized graduate study... ideal 
living conditions in a city of beautiful 
homes, outstanding schools, and vast 
facilities for culture and recreation 

Check the list at the right to see 
where your future lies. To arrange a 
visit when you’re in our area, phone 


or write: 


ARTHUR N. PAUL, Director of Technical Personnel 





Electronic Communication Systems 


Telecommunications 
Switching Circuits 
Carrier Circuits 
Equipment Engineering 
Equipment Design 
Apparatus Design 


Data Processing 

Solid State Digital 
Computer Systems 

Electroacoustics 


Mathematicians 
Operations Research 


Physical Chemistry 
Electromechanical Design 
Radar and Countermeasures 
Missile Guidance Systems 
Production 

Microwave Circuits 
Navigation Systems 

System Test Equipment 
Technical Writers 

Test Equipment Design 


Quality Control 





STROMBERCG-CARLSON 


A OIVISION OF GENERAL OYNAMICS CORPORATION 


GD 


Industrial Engineers 
1462 N. Goodman Street + Rochester 21, New York at 


Sales Engineers 





ELECTRICAL ENGINEERING when lo advertiser 


Aucustr 1957 












E N G I N E E R Ss: Electronic & Mechanical, PHYSICISTS CLASSIFIED ADVERTISING 














For help and situations wanted, $2.00 per line, min- 
imum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery, etc., $2.50 per line, not avail- 
able to dealers. Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N. Y 















When answering an advertisement, send all replies 
to box number specified, c/o ELECTRICAL ENGINEER- 
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 





Positions Open 











PROFESSOR OF ELECTRICAL ENGINEER 
ING—to teach and do research in the field of 
communications. Should have Ph.D., teaching 
and research experience. $9,400-$12,000. Write 
Box 468 












ASSOCIATE PROFESSOR ELECTRICAL EN 
GINEERING to teach graduate courses in 
transients servomechanisms vacuum tube cir 






















cuits and electromagnetic theory as the need 
arises and to spend about one-half time on 
research and development work for contractor 
M.S. required, Salary to $10,000 for 11 months 
Write Box 511 











ELECTRICAL ENGINEER—Electrical Engineer 
Melpar’s work on the earth satellite is one of many diversified projects. a poe mater ve a. ee Fx. 
cellent opportunity with consulting engineering 
firm in Middle West. Liberal benefit plans and 
M / , th 90 H ft e good working conditions. Send resume of educa 

e par Ss more an projec 4s give tion and experience with statement of salary 
requirements to Box 492 


= TEACHERS needed for permanent staff in an 

wider scope to expanding department Salaries depending on 

experience and academic background. Write to 

Electrical Engineering Department Louisiana 
State University, Baton Rouge, Louisiana 


men of talent ELECTRICAI DESIGNERS—TOP SALARY 


Scheduled overtime at time and one-half rate 
Immediate openings, permanent positions paid 
holidays and vacations. Experience required in 
Power Plants and Industrial Buildings, MAR 
BARRY CORPORATION, 120 Greenwich Street 
New York 6, New York. REctor 2-5749 


At Melpar the problems posed by our more than 90 current projects 
allow you to work in the area of your choice and make contributions 
on advanced level 


Our dynamic growth (we've doubled in size every 24 months for RELAY ENGINEERS—for electric utility in 
Central New Jersey. Degree in electrical engi 






the past Il years) constantly creates new middle and top level open- 
ings; our policy of individual recognition allows you to compete for 





neering required. Experienced in relay or related 





work Ag 40-45 Salary commensurate with 
them s/rict/y on merit, and to receive financial compensation limited experience. Considerable opportunity for ad 
only by your ability vancement, Box 549 


Asa member of a Melpar project group you'll enjoy freedom and a ELECTRICAL ENGINEER. ELECTRONICS 


M.S. or Ph.D. to teach and take charge of 





team spirit found only in a young organization of our size, Each 














project group is charged with responsibility for solving problems from upper division electronics courses and labora 
conception to prototype. This means that you gain invaluable expe tories. Professional rank dependent upon educa 
rience in inter-related sphere essential to eventual directorship tion and experience. College located in beautiful 
respon ibalit Sacramento Valley adjacent to Sierra Mountain 







ication area. Rural area within three hours 
driving time of San Francisco Bay area. Apply 
to: Glenn Kendall, President, Chico State College, 
laboratory is well-instrumented with an eye to future needs and is Chico, ( : 
situated on a wooded 44-acre tract 


Living ts relaxed and good in the Washington, D. C. area with its 
mellow climate and spacious suburbs. Our new air-conditioned 






ilifornia 







PREACHING POST TIONS—Applicants needed 
for additional permanent staff starting Septem 
DUE TO OUR DIVERSIFICATION, OPENINGS EXIST IN PRACTICALLY ber 1957 in Electrical Engineering. One needed 

EVERY PHASE OF ELECTRONIC RESEARCH & DEVELOPMENT ie Perey come ler UNetEtanante sments 


One needed for fundamental Electrical Engi 








ilified engineers will be invited to visit Melpar at company expense neering courses Rank and salary commensurate 









with qualifications. Write Chairman, Department 
For detailed information on openings, the laboratory, and of Electrical Engineering, University of Nebraska 

' Lincoln &, Nebraska 
the industry-free area in which we're located, write: 


CORNELL AFRONAUTICAL LABORATORY, 


Technical Personnel Representative INC, is seeking experienced electronics engineers 


and physicist As a subsidiary of Cornell Uni 
IVI E | PA me versity, the laboratory has the unusual combina 
Incorporated tion of practical and important research work 








. P ; > t-* tircraft industry salary scales, and an academic 
A Sub idiary of We tinghouse Air Brake Company itmosphere Requests for information and 
should t tt 1. Swat Co ll 

3255 Arlington Boulevard, Falls Church, Va Pp ata e sent to J — vis 


Acronautical Laborator Bulfalo 21, New York. 





0 miles from Washineton, DA 





ENGINEERS—Openings in transformer design 
engineering and related apparatus, research and 









Continued on page 94A) 








ELECTRICAL ENGINEERING 











Change of Mailing Address 


Prompt notification of a change in address accom- 
plishes three things simultaneously: change of address 
in the AIEE national records; change of mailing ad- 
dress for ELECTRICAL ENGINEERING; and notice 
to the local section to change the section mailing list. 
Therefore, if you have an address change, fill out the 
form below and mail it promptly to: AIEE Headquar.- 
ters, 33 West 39th Street, New York 18, N. Y. 


Name 


New 
Street Address 


. Zone 
City No. ) State 
Former 
Mailing Address 


(as shown in your mailing 
address) 


Membership No. 





To assure a correct entry in the YEAR BOOK of the 
AIEE, please also furnish: 


Company Name 


Company Address 


ELS «rhb dic 2a he on ke cae ew Wo ee oe ae eae 
P if one has 
Title ( been assigned 


Home Address 


Are you a registered Professional Engineer? 











DESIGN ENGINEER 


One of nation’s leading manufacturers of products 
for the electric power industry seeks mechanical or 
electrical engineer with several years’ experience in 
the design of two-winding high reactance trans- 
formers for an 


EXPANDING DIVISION 
of a 
FAST GROWING COMPANY 


For a man who is well-grounded in initiating and 
executing designs, who is familiar with the details 
of amiaanel construction, and who is able to aid 
in testing these transformers, this position offers: 


1) A VERY ATTRACTIVE SALARY 
2) AN UNUSUAL CHALLENGE TO MAKI 
THE POSITION ONE OF EVEN GREATER 
IMPORTANCE AS THE DIVISION CONTIN 
UES TO GROW WITH THE MARKET 








Company offers one of best profit sharing plans in 
industry, a year-end cash bonus plan, major medical 
coverage in addition to hospitalization and moving 
expenses to new location in mid-West. 
Write giving full work history and salary require 
ments to: 

BOX 555 
ELECTRICAL ENGINEERING 
43 West 39th Street 
New York 18, New York 









| 
| 





























COMMUNICATION ENGINEER 





Large Class I Railroad. Unparalleled opportunity for engineers 
with ideas and initiative to grow with an expanding organiza 
tion and assume substantial management functions. Report to 
head of department. Responsibility covers design and speci 
fication of system communications, including development of 
policies, directing activities of subordinate engineers, suf 

visors and technicians. Graduate to age 40. Experience i 
VHF and/or microwave radio, plus telephone and carrier 
practice. RR communication background desirable 
Midwest. Salary commensurate with experience. Send resume 


Lo« ation 


recent photo, and salary requirements with first letter, All 
replies confidential 


Box 554 
Electrical Engineering 
34 W. 49th Street 
New York 18, New York 








ELECTRICAL ENGINEERS 


Men needed with industrial experience in the application 
of electronic controls, communication equipment, tele 


metering equipment upervisory control control relays 
and related equipment required for the transportation of 
crude oil and refined products by pipeline. Immediate 
location in St. Loui Missouri. Salary commensurate 
vith training and ability. Outstanding benefit program 
UNUSUAL OPPORTUNITIES 
Sohio Pipe Line 
ubsidiary of The Standard Oi] Company (Ohio) 


Company is the principal transportation 


Reply to W. H. Weber, Sohio Pipe Line Company, 743% 
Forsyth, St. Loui », Missouri 
regarding education, experience, salary 
photo. Replies held in 


giving full particular 
requirements, and 


trictest confidence 



























ELECTRICAL ENGINEERS 





We have openings with good opportunity for ad 
vancement at our Pittsburg, California and Baton Rouge, 
Louisiana plants for electrical engineers. Applicant selected 
for California plant will receive initial orientation training 
in Baton Rouge, Louisiana. Minimum requirements BS de 
gree with preferably 3 or more years experience in heavy 
chemical plant design and maintenance, some instrumenta 
tion experience desirable. Liberal benefit plans. Salary com 
mensurate with ability and Please submit 
resume of training and experience to 


experic nce 


R. S. Asbury 

Ethyl Corporation 

P. O. Box 441 

Baton Rouge, Louisiana 














ELECTRICAL ENGINEER 








Graduate Electrical Engineer with steel mill experience to 
handle problems of electrical power generation, distribu 
tion and utilization. Capable of preparing specifications 
and recommending selections of generators, motors 
switchgear, starters and electrical instruments. Must de 
sign power and lighting systems and prepare load sur 


veys on circuits 


Liberal employee benefits. Pittsburgh location. Write 
stating education, experience and salary requirements. All 
replies contdential 





L 


Personnel Manager, Koppers ¢ ompany, Incorporated 


108 Koppers Building, Pittsburgh 19, Pennsylvania. 
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To 
Exceptional 
Engineers 

Investigate the 
Exceptional 
Openings At 


Westinghouse 
BALTIMORE 


Westinghouse-Baltimore, 
long the leader in the ele« 

tron field, has perma 
nent career positions now 
open to the exceptional 
engineer. ‘These are selec 
tive opportunitte for u 
pe rior en who have 
the qualification 
tion and experience to ac 

ponsibility of 
advanced work It may 
well be worth while 
to investigate these pecial 
creative engineering open- 
ings. Why not write today 
for pertinent details—and 
arrange for a confidential 
Interview 


gineer 
in educa- 


cept the re 


your 


Send for the Engineer's Career 
Book “NEW DIMENSIONS" 


Here's an 


bro« hure 


exciting new 
that gives you 
a picturesque introduction 
to Baltimore and a_ be 
hind-the-scenes tour of the 
Westinghouse-Baltimore 
operation 


o Dr. J. A. Medwin, 
695, Westinghouse 
Corporation, P.O. 
Baltimore 3, Md. 
Please indicate your de- 
gree, year of graduation 
and field of interest. For 
a confidential interview 
please include a resume of 
your education and ex- 
perience 


Write t 
Dept 

Ble tric 
Box 7 16, 


Westinghouse 
wi BALTIMORE 


Advanced Electronics Systems, Ordnance 


and Induction 
Indus 


X-Ray, Carrier Microwave 
Heating Equipment for Military 
tral, and Commercial Purposes 


An Engineer's Company 


et a es ee 
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from pa 'é 


Classified Advertising 


development, in held of high voltage phenomena, 
propertics of insulations 
transfer. B.S. or M.S 
mechanical engineering 
years useful, but not es 
Fielding, General Electric 
Mass 


tudies of electrical 
tress analysis and heat 
degree in electrical or 
Experience up to five 
Write W. 5§ 


Pittsfield, 


ential 


Company 


ASSISTANT PROFES 
department, Op 
Salary 
academic rank 
Department 
Colorado 


INSTRUCTORS 
SORS 


portunitie for 


AND 
r xpanding 
consulting and 
upon experience and 
Electrical Engineering 
Denver, Denver 10 


needed tor 
research 
dependent 
Write to 
University of 


REPRESENTATIVE who 


portiolio an 


ENGINEER 


include in his sales 


SALES 

mt to 
imported electrical measur 
industrial use 
Coast and 


outstanding line of 
ing instruments for aircraft and 
on commission basis covering East 


Central area tox 556 


ENGINEER—E.} 25-35 for 
distribution, pressure connec 
with manufacturers 
utilities 


FIFLD SALES 
electrical power 
tor manulacturer. To work 
calling on electric 


electrical 


igent nationally 
manulactur 


with 


engineers and 
Nationally 


trong research and 


consulting 
ing firms known manufacturer 
development program 
good opportunity to grow with a fast growing 
Location N.W. Pennsyl 


compan Salary open 


Vania Box md 


facilitic se ol 


Expanding plant 
} manulacturer s AC 


Leading 
control 


or generator and ipparatu 


Ihese add up to prestige tabilit ind excep 


tional opportunity. This company has opening 


for electrical engineer im (1 


ke Dept in 


Headquarter 
application engineering Sale 
’) Field Sales Of 
fies Control Engineering Dept, and in (4 
Motor Design. Loca 


Paradise Box 55% 


rotiation md Service 


Synchronous or Induction 
tion: Minnesota Sportsmen 
TRANSFORMER DESIGN ENGINEER—for 
basic design of oil filled di 
transformer B.S. in EF 

Position 


tribution and power 
with 3 cat min 
mvolve 


num ex perience 


interpre 
tation of and design to customer peciiication 
Knowledge ot dralting 


i Excellent 


practice and information 
opportunit with 
transtormer manulacturer 7500 


Reply 


to magazine Box 559 


MECHANICAL ENGINEERS WAN TED —Grad 
uate mechanical engineers interested in electric 

team generation 
required, Male Ae 
opportunity to grow with a 
electric utility in Central and North 


Please 


Ex perience 
22-40. Ex 


rapidly 


production by 
desirable not 
cellent 
expanding 
ern New 


Jersey ubmit resume, Box 560 


Positions Wanted 


CERTIFICATED 


experience mm 


GERMAN ELECTRICAI 
ENGINEER, 26, married, 4 year 


development of amplifier transistorized ampli 


her specialist, experienced also in development 


ol regulating supply equip 


applications 


circuits tor power 
of 2 


transtormers, filed in Ger 


ment In Possession patent 
ol pecial regulating 
many and USA). Paying of passage Germany-USA 
is wanted necessary 


Prefer 


security tor immigration 
West Coast. Box 561 


must be given 


GERMAN ELECTRICIAN, specialized in aerial 

married, one child permanent 
America and guarantor for emigration 
Reichersdorfer Riem bei 


Ceermany 


network seeks 
post in 
Please 

Munchen 


write to Josef 
Oberteld 4 


ELECTRICAL ENGINEER—BS.E.F Regis 
Professional Engineer, Eight years super 
visory electrical experience in industrial design 
42. Desire 


tered 


maintenance Ave 
, 


construction and 
challenging position. Box 56% 


ELECTRICAL ENGINEER, M.S 34 years of 
age, broad experience in design of DC and AC 


rotating machinery, induction and synchronous 





Considerable sales 
ability. Looks for a permanent 
position. Box 563 


experience and administrative 
and responsible 


ELECTRICAL ENGINEER, B.S.E.E M.B.A 
Age 27, married, 6 years experience in design 
and new development in FHP motors 

challenging 


busines 


product 
and appliances, seeking 
utilizing 


Box 564 


position 


enginecring and training 


ELECTRICAI 


work in 


ENGINEER, age 37, one year 
Science Over 15 
construction main 
tenance and operation in Electric Power field 
transmission, distribution 
industrial installations, 
sizeable operations 
Southwe or West. 


vraduate Physical 


years experience in design 


including 
md =silight md = heavy 
Experienced in direction of 
Preferred South 
tox 565 


gencration 


location 





ENGINEERS SCIENTISTS and TECHNIC. 
IANS RESUMES ou Multilithed 
reproductions—$3.80 per page 50 copies—$4.80 
per page 100 copies. Mail orders add $.35. Write 
for How to Write Your Resume with sample 
guide $1.50 Orville fF Armstrong & 
Company, 55 W Dept. E, New York 
6 New Yort 


specialty 


po tpaid 
19nd Street 


wanted to buy for 
cash back ilso other scientific 
and technical Journal FE. EF. ASHLEY, 27 East 
2ist Street, New York 10, New York 


PFRANSAC TIONS 


and set 


ALE 


volume 





Eastern 


} Joint Computer 


Conference 
(December 1956) 


The 30 papers and discussions in this 
150-page publication were presented at 
the Joint Conference, New 
York, N.Y., December 10-12, 1956. The 


theme of the conference was new de- 


Computer 


velopments in computers. 


Publication T-92 was prepared under 
the sponsorship of the American Insti- 
tute of Electrical Engineers Committee 
on Computing Devices, The Association 
of Computing Machinery, and The In- 
stitute of Radio Engineers Professional 


Group on Electronic Computers. 


Price: $3.00. Send orders to Order De- 


partment, 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 











ELECTRICAL ENGINEERING 








goes 


ELECTRICAL ENGINEERING 


to engineers and executives. 


Engineers who initate planning ® Engineers who design and construct 
Engineers who serve as consultants and specialists 

Engineers who decide what to buy and where to buy it 

Key executives who are responsible for installations and operation 





Electrical Engineering 


33 West 39th Street 



















ELECTRICAL ENGINEERING 
FIRST IN THE FIELD 





1st IN CIRCULATION 


To Electrical Engineers and Key Executives. 





1st IN COVERAGE 


Electrical Engineering reaches every branch of industry. 


1st IN EDITORIAL CONTENT 


Authoritative and complete details of important discoveries, de- 
velopments, and the latest in engineering practice. 


1ST IN READER INTEREST 


Electrical Engineering is directed to and holds the close attention 
of progressive electrical engineers throughout industry. 


1st IN ECONOMY 


Electrical Engineering, saves you advertising dollars by direct 
presentation to the men who specify what to buy and where to 
buy it. 


























Write or wire today for 
complete information. 
















American Institute of Electrical Engineers, Advertising Department 


New York 18, N. ¥ 






































WHERE IN THE WORLD ¢ 
DO YOU WANT TO GO 
IN YOUR ENGINEERING CAREER? 


NEER 
ERAB 










if you are seeking an opportunity to further your career with a FOR INTERMITTENT SALES \ 
fine company look no further. WORK OUTSIDE U.S.A. AFTER | 
TWA presently has openings for Aeronautical, Mechanical, Elec- TRAINING PERIOD DOMICILE 
twice! end Electronic Engineers to werk with @ smell, ected MILWAUKEE, WIS. LANGUAGES 
group of engineering associates. This arrangement gives each 


engineer the opportunity to demonstrate his ability and to 


advance within the company . . . the opportunity to build his BROAD INTERESTS SPHERE IM- 

uty with th orld’ ne line ~ 

rice tiensainedi eth svceneta ! PORTANT. EUROPEAN BORN 

Qualifications: B.S. in Engineering. eT ane. ‘ 
; - , P CONSIDERED. MAIL DETAILS 

Location: TWA‘s ultra modern building now nearing comple- 

tion at Kansas City, Mo WITH PHOTOGRAPH AND SAL- 


Living Conditions: Excellent, both city or suburban private ARY 
homes or apartments NEI 
Benefits Many employee benefits, including liberal free CONF 
transportation for yourself and family each year. 

Salary: Commensurate with experience. 

if you are an engineer with qualifications in any 


of these fields, explore your opportunity with 
TWA today. Write: 


Mr, Paul Day, Employment Manager 


TRANS WORLD AIRLINES 


Kansas City 5, Missouri 


McGraw-Edison Company 


Milwaukee 








GRADUATE ELECTRICAL 


ILY WITH UTILITY EXPERIENCE 


DESIRABLE BUT NOT DECISIVE 


LINE MATERIAL INDUSTRIES 


EXPORT 
SALES ENGINEER 













ENGI- 
UNDER 35. MARRIED. PREF - 
LY BUT NOT NECCESSAR- 





INDICATION TO PERSON- 
DEPARTMENT FULLEST 
IDENCE ASSURED 












1, 


Wisconsin 




















(hcl of 


° Merton 


gy 
ae 
To direct expanding electronics programs, 
facilities at Chance Vought in Dallas. Top 
echelon salary, prestige await engineer- 
executive who can step into leadership of our 
most dynamic department. Candidate should 
have advanced E.E. degree, at least 15 years 
electronic experience and 5 or more years of 
well-defined management responsibility. 





r 










0 


Will manage systems engineering, design 
and development in the following fields: 
servo-mechanisms, radiation, radar, fire con- 
trol, communications, all types of guidance, 
support equipment, reliability and product 
design. To inquire and negotiate in strict 
confidence, write: Dept. D, 


Mr. George Scott, Personnel Manager 


CHANCE VOUGHT AIRCRAFT 


P. O. Box 5907 


If 






ex 









Dallas, Texas 
















ability magnetics, we are 
expanding our creative 
engineering leadership. 


management” positions 
for which we need 


Choose your own avenue 
cation work in instrumen- 


tation, magnetic circuitry 
and magnetic materials. 


re 


Mr. 


MAGNETICS inc. 
_w ae 


BUTLER 2, PA. 
(near metropolitan Pittsburgh) 






ambitious? 


OPPORTUNITIES WHICH 
LEAD TO MANAGEMENT 


As an independent leader 
in the field of high perme- 



















These are “threshold to 


ELECTRICAL AND 
ELECTRONIC ENGINEERS 


f development or appli- 














you can qualify for a 
ally bright future, send 
perience summary to 


Keith Krewson, Mgr. of Personnel 


aT 8 ld 





ELECTRICAL ENGINEERING 








Professional Engineering 


trect ory 


Professional Engineering Directory Card 1” or 2” 12 times $160.00 





BLACK & VEATCH 


Consulting Engineers 


Electricity—Water—Sewage—Industry 
Reports, Design. Supervision of 
Construction. Investigations, Valuation 
and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 





JACKSON & MORELAND. INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports—Examinations—Appraisals 


Machine Design—Technical Publications 


BOSTON NEW YORK 


FRANCIS W. RINGER 
ASSOCIATES 
Consulting Corrosion Engineer 


7 Hampden Ave. MOhawk 4-2863 
Narberth (Suburban Phila.) Pa. 








DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 
Industrial Problems 


Industrial Plants—Grade Separations 
Railroads—Subways—Expressways 
Tunnels—Power Plants—Municipal Works 
150 N. Wacker Drive, CHICAGO 6, Ill. 
| 79 McAllister St.. SAN FRANCISCO 2, Cal 








THE KULJIAN CORPORATION 


Engineers « Constructors « Consultants 


POWER PLANT SPECIALISTS 
(Steam. Hydro, Diesel) 


Utility « Industrial « Chemical 
1200 NO. BROAD ST., PHILA. 21, PA. 


SANDERSON & PORTER 
CONSTRUCTION 
REPORTS SURVEYS 


New York New York 














ELECTRICAL TESTING 

LABORATORIES, INC. 

2 East End Avenue, New York 21, N. Y 
Electrical, Electre Environmental 
Rhotometr ind Chemical Laboratorie 


Testing, Research, Inspection and Certif 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural © Civil 
©, Dp 


6 a? 
‘Sisneo * 


FIRST NATIONAL BANK BUILDING 


Pittsburgh 22, Pennsylvania 


Thermodynamic © Architectural 





SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn Street 
CHICAGO, ILLINOIS 








TRANSISTOR ENGINEERING 
S. Moskowitz D.D. Grieg N. J. Gottfried 


Product Transistorization, Complete Serv 
ice in consulting, research, development 
and production on transistor circuitry. 
products and instruments. 


Electronic Research Associates, Inc. 


67 East Center Street, Nutley. N.J. 
NUtley 2-5410 











CONSULT THIS DIRECTORY 
when in need of specialized 


engineering service 


SLAUGHTER COMPANY 


MANUFACTURERS OF TEST EQUIPMENT 

HIGH VOLTAGE INSULATION TESTERS 

POWER SUPPLIES STROBOSCOPES 
SPECIAL TEST EQUIPMENT FOR 
ENGINEERING AND PRODUCTION 


PIQUA 8, OHIO 








ELLMANN ENGINEERING CO. 


Designer and Manulacturer of Electrical 
Signals and Fire Alarm Systems. 


P.O. Box 3627 
Washington 7, D.C. 











MEASUREMENTS CORP. 


RESEARCH & MANUFACTURING 
ENGINEERS 


Harry W. Houck Martial A. Honnell 
Specialists in the Design and 
Development of 
Electronic Test Instruments 
Registered Patent Attorney 


Boonton, N.J. 


F. C. TORKELSON CO. 
ENGINEERS 


industrial Plant Design 
Process Development Estimates 
Economic Studies Plant Layout 
146 South West Temple 


SALT LAKE CITY 1, UTAH 











HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design, Development and Manulacture 
of Transformers, Chokes, Etc. 
for the 
Electronics. Industrial and Allied Fields 


90 Magnolia St., Westbury, L.I., N.Y. 
EDgewood 3-2933 











MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 


UNIVERSAL WIRE & CABLE CO. 


Wire & Cable Specialists 
Stocking All Types Ot Insulated Cable For 
Commercial and Industrial Applications. 
2929 N. Paulina Chicago 13, Ill. 











INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations—Reports—Design 
Procurement—Field Engineering 

—————- Domestic and Foreign -———— 
74 New Montgomery 5t.. 
San Francisco 5, Calif. 











Consult 
Z. H. POLACHEK 
Registered Patent Attorney 


1234 BROADWAY 
(At 3ist St.) 


New York 1, N.Y. 


PHONE 
LO. 5-3088 








The J. G. WHITE 
Engineering Corporation 


Design—Construction—Reports— 
Appraisals 


80 Broad Street NEW YORK 
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Bell Telephone 
Bendix 
Biddle Co., 
Boeing Airplane 
Brewer-Titchener 












































Burndy Corp 




























C & OD Batteries, 









































































ElectroData 
Enjay Co., Ine 











Esterline Angus 
Ethyl! Corp 
































Laboratories 
Aviation Corp., 
James 

Co 
Corp., 
Brown Boveri Corp 


Division of Burroughs Corp 


Esso Research & Engineering Co 


Co., Ine 24A 


Inc 


EX TO 


Acme Electric Corp 86A 
AIEE Speciol Publications 66A, 84A, 94A 
Airpox Products Co 46A 
Allis-Chaimers Mfg. Co 2d cover 
AMP Inc 55A 
Americon Brass Co., The 63A 
American Steel & Wire Division 60A-61A 
Anaconda Wire & Cable Co S4A 
Armco Steel Corp 5S9A 
Arnold Engineering Co., The 70A 
Autonetics, a Division of North American Aviation, inc BOA 


Scintilla Division 


The 90A 


Caledonia Electronics & Transformer Corp 64A 
Chance Vought Aircraft inc 96A 
Chase-Shawmut Co., The 44A-45A 
Classified Advertisina 92A, 94A 
Consolidated Electrodynamics Corp, Electra Division 15A 
Continental-Diamond Fibre, a Subsidiary of the Budd Co 49A 
Delta Star Electric Division, H. K. Porter Co., Inc 32A 
Dossert Manufacturing Corp 6A 
Douglas Aircraft Co. Ine B5A 
Dow Corning Corp 65A 


ADVERTISERS 











SHH 


WHY DON’T YOU OPERATE 
THE QUIET WAY? 














Noise problems are quickly eliminated 


when Henrite Products are put to 

















work Continually 





checked by our 


Quality Control Dept., Henrite 











Carbon and Graphite Products 









































































































and Henrite Molded 
Mechanical Rubber Products 
‘~ must pass rigid tests to 
\\ assure their fitness for 
every job 
We've supplied industry, 
transportation and the ap- 
pliance field, with noise- 
eliminating products—like 
industrial, automotive and 
fractional horsepower brushes, as 
well as shock mounts, vibration 
j isolators, escalator wheels, and 


j other bonded rubber-to-metal as- 
































semblies—for years. Engineering 


products to fill your specific needs 


this, too, is our job 











Get the complete Henrite story by sending 








for ovr company catalog. Write Dept. 
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only 


circuit breakers prevent 


fault single-phasing 


Sain 
mm 
thm 
ane | 


1. Short circuit of over 2. Rotating trip bar 3. Latch release act 4. All breaker arms 


load involving any con releases the latch arm vates quick-trip linkage yokedto mmon bar 


ductor trips lever, which rapidly moves pivoting ymmon fault in one line trips 


tates common trip bar ipward breaker bar all 3 pole 


THE ABOVE ACTION COMPLETELY CLEARS THE CIRCUIT IN AS LITTLE AS % CYCLE 


Westinghouse AB breakers 


trip ALL THREE poles 
on any circuit fault 


you CAN BE SURE...iF ITS 
Westinghouse 


WESTINGHOUSE ELECTRIC CORP BOX 868. PITTSBURGH 30, PA 


MULTI-PHASE CIRCUITS 
REQUIRE 
MULTI-PROTECTION 


by H. D. Dorfman 


Westinghouse Electric Corporation 


In 3-phase operation, one phase may 
sometimes be faulted to ground without 
directly affecting the other two lines. 
This can be dangerous to personnel 
and intolerably expensive in damage to 
3-phase equipment continuing to oper- 
ate. Such single-phasing virtually 
doubles the effective amperage, doom- 
ing motors not immediately taken out 
of service. For example: 


Single-Phasing Burns Out Motor 


Case 48SW3: Motor, rated at 9 amp, 3 
phase and demanding 7.5 amp to power 
a blower, was on a circuit protected by 
three 20-amp fuses. One line faulted to 
ground, blowing its protective fuse. The 
motor continued running on the two 
unfaulted lines—-single-phasing at an 
estimated 13.5 amp. This load was not 
enough to blow the remaining fuses and 
improperly applied overload relays did 
not act in time. 
Result: Burned-out motor. 


Single-Phasing Creates Hazard 


Case 52PC5: Machine motor rated 10 
hp, 440 volt, 3 phase, was controlled by 
a combination reversing starter having 
17.5 amp time-delay fuses. Evidently, 
one fuse blew to clear a phase-to- 
ground fault. Soon after, the unsuspect- 
ing Operator attempted to stop the ma- 
chine by “‘plugging’’, in an emergency, 
Due to the single-phase condition, brak- 
ing was not achieved, 

Result: Accident. 

Other examples can be cited, illustra- 
ting that even dual-element, time-delay 
fuses do not always prevent harsh treat- 
ment of motors and controls, when fault 
single-phasing occurs. 


AB Breakers Prevent Such Losses 


Any LOAD-side fault causes simulta- 
neous tripping of all three breaker poles, 
immediately isolating the troubled sec- 
tion. As soon as the fault is removed, 
power can be quickly restored by simply 
flipping the breaker handle. 

Properly made and tested breakers 
will always operate at the load for 
which they are rated. Calibrations of 
Westinghouse breakers are not altered 
by time or by load cycles. They require 
no maintenance, being designed to out 
live circuits in which they are placed. 
Time saving, greater reliability and 
greater accuracy more than offset the 
sometimes greater initial investment as 
compared to other circuit protectors 


J-390260 
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Above: A reassembled magnet 
being placed in a vacuum dry- 
ing tank to remove all moisture 


before compounding. 


Below: Magnet case being 


NATIONAL 


ing a Cappetodype: tangent is equipped for high speed, high quality 


gy Lifting Magnet Repairs 


National’s lifting magnet department has the equipment, 
manpower and the “know-how” to restore your lifting mag- 
nets to original specifications — and to improve them by 
redesign which takes full advantage of recently developed 
techniques and materials. And the new, modern equipment 
in this department not only insures high quality but speeds 
production, 


cutting on this mill 


For details on what these facilities can mean to you, just 
call your nearby National field engineer or drop us a line. 


NATIONAL ELECTRIC (COIL COMPANY 


COLUMBUS 16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION — 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 


LOO. For more information circle 76 on reader service card ELECTRICAL ENGINEERING 











trobotac studies Behavior of Thermal Relays 


under Vibration 


Strobotac makes it possible to see rapidly moving 


parts and mechoniems as though they were operat at G-V CONTROLS Inc., East Orange, N. J. design engineers found that 


in s-l-o-w motion or actually standing still. The instru though they were able to detect mechanical resonant points in their 

og — usual | — : thermal relays by observing contact chatter on an oscilloscope, they were 

ee rey a learning little of the nature or origin of the resonance 

Type 631-BL Strobotac, $160. 

With the Strobotac, they could SEE the sources of vibration and the re- 

— ys reading actions of the entire structure. From there it was easy to make design 
useful 60 t io) 


changes which would eliminate resonance or boost the resonant point to 
Flash Duration: 10 
for sharp image a value above the resonance-free range required 


Accuracy: 1"; of s V ) f 
Built-in calibra systen All over the world, Strobotac helps solve research and design problems 


This “laboratory” instrument is also a prime industrial tool for main- 
taining production, quality control, and diagnosing all kinds of mechani- 
cal troubles. Strobotac measures the speed of rotating, reciprocating, or 
other cyclic motions with accuracy. The operator can “‘stop”’ the mov- 
ing part completely study it in slow motion Or measure its rpm 


while it is running at full speed. There is no mechanical connection to 





induce even a slight “‘drag”’ in low-powered mechanisms 


Write for the STROBOSCOPE BULLETIN and complete information 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 
( ] NEW YORK AREA f ward St LOS ANGELES 38 
WASHINGTON, D.C l fork # fa t Va PHILADELPHIA 


CHICAGO I I fe f t A SAN FRANCISCO 





For extremely compact and effi- 
cient UHF transmitter designs... 
RCA-6816 and RCA-6884, small- 
size, light-weight Ceramic-Metal 
beam power tubes have high power 
sensitivity and high efficiency at 
relatively low plate voltage. 

These tubes feature low-induct- 
ance rf electrode terminals—insu- 
lated from each other by low-loss, 
high-strength ceramic bushings 


are particularly well-suited for 
UHF oscillator, frequency multi- 


plier, and power amplifier applica- 
tions. 


Technical bulletin on the RCA- 
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ACTUAL SIZE ‘ms “i Ep 


RCA-6816 and RCA-6884 

UHF Ceramic-Metal Beam Power Tubes 
RCA-6816 has a 6.3-volt, 2.1-ampere heater 
RCA-6884 has a 26.5-volt, 0.52-ampere heater 


laff 


6816 and RCA-6884 is available 
from RCA Commercial Engineer- 
ing, Section H-16-Q, Harrison, N.J. 
For sales information contact the 
RCA Field Representative nearest 
you. 


East: HUmbolidt 5-3900 
744 Broad Street 
Newark 2, N. J. 


WhHitehall 4-2900 

Suite 1181 

Merchandise Mart Piaza 
Chicago 54, Illinois 


RAymond 3-8361 
6355 East Washington Bivd. 
Los Angeles 22, Calif. 


RADIO CORPORATION OF AMERICA 


Tube Division Harrison, N. J. 
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TYPICAL CCS OPERATION OF RCA-6816 AND -6684 
Class C Telegraphy 


RF Power Amplifier, Oscillator 


and 


RF Power Amplifier—Class C FM Telephony 


DC Plate Voltage 

DC Grid-No. 2 Voltage 

DC Grid-No. | Voltage 

DC Plate Current 

OC Grid-No. 2 Current 

OC Grid-No. | Current 

Driver Power Output (approx.) 
Useful Power Output (approx.) 


400 
200 
35 
150 
5 

3 

3 
23 


900 
300 


volts 
volts 
volts 
ma 
moa 


ma 











